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The beauty of using things made with aluminum 
around the house is that even after you’ve stop- 
ped using them, they’re valuable. You can recycle 
them for cash. And, if you look at the pictures 
above you'll get a good idea about the kinds of 
aluminum things that could provide a windfall 
for you. 

Chances are there’s valuable aluminum 
a cupboard, in your garage or in your tool 
shed, right now, just waiting to be cashed 
in. All you need do is make sure your alu- 
minum is properly prepared. It 
should be clean with no 
other material 
attached to it, 



cut into 3 foot lengths or less, and separated 
from any cans you might be recycling. 

Reynolds has over 1,000 recycling locations, 
coast to coast. And last year alone we paid our 
recyclers over $45,000,000 for their used alu- 
minum. So it really can be worth your while. 

For more information on recycling with 
Reynolds check your yellow pages under 
Recycling Centers, or call this toll free 
number, 1-800-228-2525 and mention 
Popular Mechanics. 

So start getting it together today. 
Cashing in old aluminum is as easy as 
cashing in cans and clearing it out will 
please everybody. 






Reynolds 

Aluminum 

ItoycUngPoys* 



J 





of Th* Stanley Woriia 



SUPER BOWL WARMUP! GET YOUR 
NFL THERMOS JUG 'N' MUGS. 

Look for rugged, reliable Stanley tools 
tagged with the officially licensed NFL Jug n' 
Mugs offer. Choose a genuine Thermos mug. 
set of 4 mugs, or jug. Winning souvenirs with 
official NFL emblems. Stanley, the do-it-yourself 
company, salutes the 40 million 
Atr Super Doers of America. Doing it 

themselves. Doing it right. Get your 

vjar tagged Stanley tools 

\ at super prices from 

1 J — participating dealers. 



STANLEY 

helps you do things right. 
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The American way of energy 
consciousness is taking over, 
with self-sufficiency being 
the aim in supplying the 
country s fractional fuel 
supplement— wood Traditional 
tools, like PM's saw and 
sawbuck. can still do the 
job efficiently 

—PM photo by George Ancona 
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Fve earned 

my Wings! 




Red Ulngs 

“When I was just learning my job, the guys 
who’d been around wore Red Wings. Now I 
know why. Its the tough, full-grain leather - 
and the way they’re made. They really stand up! 

Best of all, they make my feet feel good — from 
the time 1 put ’em on to the end of tlx? day. My 
feet deserve that comfort — ’cause I’ve 
earned my Wings!" 

Red Wings . Flam or safety steel toe, 100 
styles, sizes 6-16, widths AAA-EEEF* to fit your 
job and your feet Look in the Yellow Pages 
under "Shoes." 

For feet that have earned the best. 

©1979. Red WVig Shoe Go.. Red Wing. MN "Sue and width availability varies by style. 
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Volkswagen's new Pickup: lt% built like 
a truck, but drives like something else. 



Where is it written that 
a truck has to drive 
like a truck? Certainly 
not on that brand new 
Volkswagen Pickup Truck, 
when it comes to going, 
a VW Pickup can pick ’em 
up and lay 'em down with 
the best of 'em. under 
its aerodynamic hood is 
a very dynamic engine. 

A fuel-injected, overhead 
cam powerhouse 
that can outaccelerate 
even an MGB. 



And should you ever 
catch up to a vw Pickup, 
youll never catch it 
wallowing through 
corners like other trucks. 

Its front-wheel drive and 
front-mounted transverse 
engine help keep it 
moving nimbly. Even 
when the road throws it a 
curve. The steering is 
precise and quick 
because it$ Volkswagen^ 
rock-and-pinion system. 
what!s equally Impressive 
is how good a pickup a 
VW Pickup is. Iti the 
only truck in its class 
with a fully unitized 
body and double-wall 



bed construction for extra 
strength And its heavy- 
duty suspension takes the 
tension out of hauling over 
1100 pounds of stuff. 

So a truck is a truck is 
a truck, eh? well, not if 
it’s a Volkswagen 
Pickup Truck. Then it’s 
something else. 
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LETTERS 

TO THE EDITOR 



Got the time? 

I read with (Treat interest the polar- 
sundial project ( F our Great Back- 
Yard Project «, page 130, May ’80). 
Here’s a third method for marking 
off the hours on the dial that 1 think 
will be much simpler for many read- 
ers. 

If you have a calculator w’ith a 
“tan” key, you can make a table of 
distances along the sundial with the 
formula d = h x tan (15 x H), where 
d is the distance from the noon 
mark, h is the gnomon height (in 
your example, 3 inches) and H is the 
hour. 

ROGER L. MANSFIELD 
ASTRONOMICAL DATA SERVICE 
COLORADO SPRINGS, COLO. 

In the project on installing a lawn 
sprinkler system (page 131), you in- 
dicate an overlap of sprinkler cover- 
age of two or three feet. This does 
not provide even coverage. We rec- 
ommend an overlap of at least 60 
percent. Tests show that only 60 per- 




PROPER SPRINKLER SPACING 

(12' RADIUS SPRAY SPACED IS") 



DARK AREAS REPRESENT 60% OF RADIUS, 
AMPLE WATER 

LIGHT AREAS REPRESENT DOUBLE COVERAGE, 
AMPLE WATER 

WHITE AREAS INDICATE INSUFFICIENT WATER. 



IMPROPER SPACING 

17-1/2' RADIUS SPRAY SPACED 12T 




Sprinkler heads must provide an overlap. 

cent of the diameter of a spray head 
emits enough for ample turf growth. 



You also state that a check valve 
is all that is necessary to prevent 
contamination of potable water. 
This is not always the case. Some 
codes require the irrigation install- 
er to place a pressure-type vacuum 
breaker in the line. Others require 
an antisiphon breaker. Some don’t 
specify any type of protection 
against contamination. 

We recommend a pressure-type 
breaker before the placement of the 
first irrigation valve. 

THOMAS J. SCHILTZ 
DIRECTOR OF EDUCATION 
AND TECHNICAL SERVICES 
THE IRRIGATION ASSN. 

SILVER SPRING. MD. 

Font of knowledge 

The potential for the multiplication 
of styles of printing type may be ex- 
citing (“Computerizing Gutenberg,” 
PM Electronic* Monitor, page 8, 
June ’80), but to me it is somewhat 
disturbing. 

We are on the threshold of a new 







When you’re ready to groom a room v 

Beef up your bath. Shine up your sink. From faucet fixtures 
to tile tools, at Sentry Hardware, our friendly experts 1,- 

have the right advice to help you do it all. And the 
right prices, too. 



IS kmMi /il 9 Bathroom or Bedroom Privacy Lockset ( #3006US3) 
0 GmiD’3/4 inch x 16 foot POWERLOCK* 

Tape Measure (#PL3i6RM) 

K3 Rockwell 3/8 inch Variable Speed 
Reversing Drill (#4150) 

32 STERLING • Single Lever Lavatory Faucet 
With Pop-Up (#04089) 

B «rrtTTm s Twin pack Flashlights (#325ibp-2) 

0 Carriage House Gift Set (#C9000SS) 

£2 Weller * Soldering Gun with Accessories ( #9200K) 

0 $6.99 



ia $5.99 ^ 

5 



F 



$26 



99 



E $29.88 



IS $29.99 



S $14.88 



SENTRY When you’re ready to do-it-yourself, rjn 

Hardwa r e Check the Yellow Pages under Hardware lor the SENTRY store nearest you I /\ I 

Interested in becoming a Sentry Hardware dealer ^ Contact us at Sentry Hardware Corporation. Cleveland. Ohio 44113 
Msr ch and e s Vnwn in the advertisement e available from participating Sentry dealers only Otter expves November 1. 1960 The 4.500 Sentry datferi own the* stores 
They select the* merchandise and set thee own prices There may be variations in products evaSsbiv quantities and prices in individual stores 
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age— an age in which the blind and 
other print-handicapped people will 
be able to read regular print with 
the aid of a machine. The machine is 
a computer that can read in totally 
synthesized speech to blind people. 
The rules for optical character rec- 
ognition, English text-to-speech 
conversion and proper voice inflec- 
tion already consume over one mil- 
lion bits of memory. Since every new 
type style and font must be pro- 
grammed into the computer for it to 
be able to identify each letter, any 
multiplication of type fonts means 
that the machine’s ability to read all 
available printed material is hin- 
dered. 

Before plunging headlong into the 
production of any new fonts, we 
should ask: Are they really neces- 
sary, or will they make it more diffi- 
cult for print-handicapped people to 
gain immediate access to printed 
materials? 

STEVE POLLO 
HANDICAPPER SERVICES PROGRAM 
MICHIGAN STATE UNIVERSITY 
EAST LANSING. MICH. 

Screened out 

The projection TV stories in the Feb. 
’80 issue ( Get the Big Picture: Pick of 



the Projection TVs, page 104, and 
Build a Giant-Screen TV — F roni Kit 
or Scratch, page 107) were well pre- 
sented and very informative. How- 
ever, the thing that interests me 
most was only briefly covered. I 
could find no detailed information 
on how the screens are manufac- 
tured. 

I am very interested in building 
reflective screens and would appre- 
ciate it if you could tell me where to 
buy the material for the front of the 
screen. 

ELIO CH1AVETTA 
LATINA. ITALY 

Unfortunately, the highly reflec- 
tive material used when building 
such projection TV screens is not 
available to do-it-yourselfers; your 
best solution to the problem is to buy 
a factory-made unit. 

Don’t touch that dial 

As a TV repairman, I could not be- 
lieve you suggested that people 
clean their own tuners (“Cleaning 
your television tuner,” PM Electron- 
ics Monitor, page 13, Aug. ’80). If a 
beginner were to do as pictured, 
chances are he would only be spray- 
ing cleaner on the fine-tuning shaft 



and not hitting the contacts at all. 
I’ve had sets coming into the shop 
from people following similar ad- 
vice. Wires were hanging and parts 
were broken inside. You’re going to 
have a lot of unhappy readers when 
they receive a repair bill for damag- 
es from simply cleaning their televi- 
sion tuner. 

The directions you printed may 
seem clear to you and a few people, 
but there are always those who can- 
not follow directions. 

ALBERT A. CLOUTIER 
PORTSMOUTH. N.H. 

The simple act of spraying cleaner 
into a tuner cannot harm a T\'; bro- 
ken parts and hanging wires are the 
product of faulty disassembly or mis- 
handling. 

Besides, the readers of PM are well 
known for their ability to follow di- 
rections. If they follow ours, they'll 
have cleaner TV tuners. 

Correction 

The correct address for the magne- 
tizer that appeared in the Aug. '80 
PM Workbench (page 53) is Jay-Gee 
Manufacturing Co., 4191 Southwest 
11th Terrace, Fort Lauderdale, Fla. 
33315. FM 
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ALL OUTDOORS 



Shooting safely 

Firearms are far down on any list as 
the causes of accidents — getting out 
of a bathtub, riding a bike or walk- 
ing around your home are much 
more dangerous. Any accident, how- 
ever, is one too many, and hunting 
season is a good time to look at 
causes and cures. Air rifles are one 
of the best ways to learn safe gun 
handling, and recently Jack Powers 
of Daisy, long a leader in safety 
training, made an analysis of hunt- 
ing casualties. 

For the Virginia Wildlife maga- 
zine, state game wardens filled out 
questionnaires giving details on 972 
hunting fatalities occurring from 
1961 to 1977. This is only 14 acci- 
dents per 100,000 licenses sold over a 
16-year period, but the results indi- 
cate that almost all of these were 
preventable. 

A total of 194 victims were mistak- 
en for game animals or birds by 
shooters, while 136 were out of sight 
and were killed by bullets traveling 
beyond the animal shot at. There 
were 99 casualties because moving 
game passed between the shooter 
and the victim, and the same num- 
ber, 99, were shooters who stumbled 
and fell, discharging guns that in- 
jured themselves or companions. In 
61 cases, the trigger caught on an 
object and discharged the firearm, 
while 61 more accidents occurred re- 
moving or replacing loaded firearms 
in vehicles. Victims moving into the 
line of fire totaled 46. In 29 in- 
stances, loaded firearms fell from 
unstable rests, while 27 discharged 
while the shooter was crossing an 
obstacle like a fence. 

Most inexcusable of all, 21 hap- 
pened during horseplay with loaded 
guns. Eleven were the result of club- 
bing game with a firearm. There 
were also 29 mechanical failures 
that caused casualties. While some 
of these probably could not have 
been prevented, it is well to remem- 
ber the importance of careful main- 
tenance and the fact that no “safe- 
ty” should be considered completely 
safe and an excuse for carelessness. 
Ten percent of the accident causes 
could not be determined. 

In almost every case, the ways to 
prevent each of these accidents are 
stressed in hunter training pro- 
grams. It would appear that such 
training should be required for each 
license purchaser and reviewed 
each time an owner uses his fire- 
arm. 



Piggyback pack 

Outdoor sports are more fun as fam- 
ily affairs, and when Dick Maher’s 
son Steven couldn’t hike along be- 
cause of muscular dystrophy, Dick 
checked with the clothing and field 
equipment designers at the Army 
Research and Development Com- 




Dlck Maher and son Steven, of Weymouth, 
Mas*., show hiking for handicapped. 




Developed by Army RAD Command, new 
NAP Pack is nylon mesh vest and seat. 



mand at Natick, Mass., near their 
home in Weymouth. The result is a 
nylon mesh vest with rear seat and 
straps that acts as a backpack to 
carry Steven. The Army sees possi- 
ble applications for it in carrying ca- 
sualties. It’s been named a “Non- 
Ambulatory Personnel Pack,” or 
NAP Pack. Unfortunately, it isn’t 
yet available commercially, but 
meanwhile clever do-it-yourselfers 
might work up a similar one. 

Season stretchers 

New gear that can do double duty in 
warm and cold weather has been an- 
nounced recently. For planners who 
carefully stow their camping sup- 
plies in preparation for storm emer- 
gencies or power outages, there’s 
now canned milk that is reported to 
have shelf life of over one year. It’s 
not evaporated, condensed, dehy- 
drated or doped up with preserva- 
tives, and, best of all, it tastes right. 
Called Kan-Pak Whole Milk, it’s just 
sterilized and vacuum-packed and 
comes in large three-pound cans in 
regular ($2.10) and chocolate milk 
($2.25). It’s available from Stow-A- 
Way Industries, 166 Cushing High- 
way, Cohasset, Mass. 02025. They 
also carry a wide variety of freeze- 
dried foods for all emergencies. 

Frostline Kits, at Frostline Circle, 
Denver, Colo. 80241, has added a ny- 
lon Cordura Log Carrier Kit for $12, 
and a $59 Mountain Parka Kit you 
sew up using the new low-bulk Thin- 
sulate insulation lining. 

For compact camping, Coleman 
has even come out with a mini-model 
of its famous lantern. It is brown, 
half the size of the standard green 
mantle lights, is part of the Peak 1 
line and in backpacking stores. 

For selections of fall clothing, 
camping and fishing equipment, 
guns, boats, van accessories and 
even skis and snowshoes, J.C. Pen- 
ney has a new fall and winter Out- 
doors Catalog from Box 1270, Mil- 
waukee, Wis. 53201, or in stores. 
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From nowon 
you’ll activate 
a computer 
when you step 
on the gas. 

For 1981, all standard and most 
optional gasoline engines* from 
Chevrolet, Pontiac. Oldsmobile, 
Buick and Cadillac will have 
GM's new Computer Command 
Control system. 

It allows GM to achieve the 
highest Corporate Average Fuel 
Economy (CAFE) in GM history 
while also reducing automobile 
exhaust emissions to the lowest 
in GM history CAFE, as you 
probably know, is the federal 
government’s measure of a car 
company's overall annual fuel 
economy. 

Brain Power Phis. 

In its simplest form, a solid-state 
electronic control module (ECM) 
monitors oxygen in the exhaust, 
engine speed and engine coolant 
temperature through three highly 
specialized sensors. 

* GM -built engines are produced by 
various divisions. Ask your dealer for 
details. 




Digital Dexterity. 

Analyzing this information at 
thousands of calculations per 
second, it then adjusts the 
air/fuel mixture in the carburetor 
(or fuel-injection system in some 
models) to optimize combustion. 
The exhaust gases then pass 
through GM's new dual-bed cata- 
lytic converter to be cleaned up 
before entering the atmosphere 
— mostly as water vapor and 
harmless C02- 

Space Age Reliability. 

Computer Command Control is 
built by our Delco Electronics 
Division, the same people who 
build inertial guidance naviga- 
tion systems for many of today’s 
jetliners. And it has been tested 
over millions of miles of both on- 
highway and test-track evalua- 
tion. In fact, Computer Command 
Control, together with the rest of 
the emissions control system, is 
covered by a 5-year/ 50,000-mile 
warranty. Ask your GM dealer for 
details. 



Chevrolet -Pontiac 
Oldsmobile -Buick 
•Cadillac 



It can 

talk to you, too. 

Even the most 
reliable of sys- 
tems can some- 
times require 
service. So just 
in case, Com- 
puter Command 
Control is pro- 
grammed to tell 
you if something needs attention. 

First, an indicator light on the 
instrument panel tel Is you to 
‘check engine.’ But that’s not all. 
One of the most dramatic fea- 
tures of the system is its ability 
to send a coded message to your 
service technician indicating 
which circuit in the system to 
check. 

important benefits. 

In this day of greater concern for 
the world we live in, plus the real- 
ity of our dwindling natural re- 
sources, we think Computer 
Command Control offers solid 
proof of our ongoing commit- 
ment to design and build cars for 
a changing world. 

Quite simply the system helps 
us clean the air while giving good 
fuel economy. 



Designing and engineering 
cere tor e changing world. 





DETROIT 
LISTENING POST 



GM's experimental commuter 

General Motors is working on a 
number of experimental commuter 
cars. The spy photo (below) was 
snapped in June near the GM Design 
Staff headquarters and shows what 
we believe to be a two-passenger hy- 
brid commuter vehicle. 

Wheelbase is estimated to be 
around 80 inches. The body seems to 
be fiberglass, and a small engine — 
perhaps an opposed twin — rests 
ahead of the front-axle centerline, 




GM experimental hybrid will be a micro-car 
powered by batteries and a tiny gas engine. 

driving either the front wheels or a 
generator or both. 

Judging from the relatively large 
amount of front overhang, there 
could be space for six or eight lead- 
acid batteries under the hood. 

GM has said that it will release a 
little commuter electric of this gen- 
eral configuration for 1985. We’ll see 
if this is the one. 

Revised GM plans 

While everyone else is frantically 
cutting his spending wherever pos- 
sible, agonizing over which pro- 
grams must go and which can stay, 
rich old GM is revising its future- 
product investment projections up- 
ward to get new machinery into the 
showrooms as quickly as possible. 
Previously pegged at $38 billion be- 
tween now and 1985, GM’s capital 
spending ante has been raised to $40 
billion over the same period. Putting 
that into perspective, it amounts to 
spending $22 million every day, 365 
days a year, for the next five 
years! 

First off. the debut of the ’82 Olds, 
Buick and Cadillac versions of the 
small, front-wheel-drive J-cars has 
been accelerated by half a year to 
next fall as ’82 models. Chevy and 
Pontiac Js will be unveiled in May 
1981. Already the biggest new-mod- 
el year ever for the corporation, ’82 
will also bring all-new front-wheel 
drive intermediate A-cars (two- 
doors only), downsized Camaro/Fire- 
bird F-cars, restyled Seville/Eldo- 



rado/Riviera/Toronado K-cars and 
E-cars and domestic-built Chevrolet 
mini-trucks. 

For the '83 model year Oust two 
years from now), the new and down- 
sized (again) fwd B and C large cars 
are still on the schedule, plus the 
smaller Corvette and the sporty, fi- 
berglass-bodied, mid-engine Pontiac 
and Chevy two-seaters. And for ’84 
(all a year ahead of the original plan) 
comes a new fwd S-car (a size small- 
er than Chevette, which stays 
around until ’86) and all-new fwd K- 
and E-cars (with transverse V6 en- 
gines). And some all-new fwd per- 
sonal coupes to replace the Monte 
Carlo/Grand Prix/Supreme/Regal 
may also make their appearance. 

Would you believe 85 mpg? 

GM says by 1985 its new-car fleet 
will average better than 31 mpg, 
with 75 percent of its vehicles get- 
ting above that figure. That’s nearly 
6 mpg better than the corporate av- 
erage fuel economy (CAFE) require- 
ment for that year set by the Na- 
tional Highway Traffic Safety Ad- 
ministration (NHTSA). It shows 
once again that market demand and 
competitive pressure have far 
greater influence on technology 
than any artificial outside force. 
Now that demand for fuel-efficient 
small cars is way ahead of supply, 
the industry is knocking itself out to 
close the gap. Now that the industry 
has awakened from its long slumber, 
legislating greater fuel economy 
would probably be a waste of time 
and money. 

But NHTSA's Joan Claybrook is 
talking 40 mpg by 1990, and one 
Washington study group has called 
for a CAFE requirement of 85 mpg 
by 1995 — better than even the 
smallest motorcycles can deliver to- 
day! That seems to call for tiny sin- 
gle-seaters powered by lawnmower 
engines. If 85 mpg becomes feasible 
for anything resembling an automo- 
bile by then, and if the public de- 
mands it, it’ll surely happen. But 
you don’t change the laws of physics 
by legislation. 

Ford V6 coming 

Ford is firming up plans to build its 
own V6 engine in a new plant near 
Windsor, Ont. Displacing 3.6 liters, it 
will be designed for transverse fwd 
applications in compact and larger 
cars by the ’83 model year. First ap- 
plication should be as an option in 



the coming fwd replacements for 
F airmont/Zephyr compacts. This en- 
gine will likely be installed in Ford’s 
largest cars by 1984 when they’re re- 
vamped to fwd. By then the mighty 
V8 will have totally disappeared 
from the passenger-car scene and 
will be found only in trucks. 

Chrysler revises schedules 

In an effort to reduce their compa- 
ny’s fixed costs and regroup forces, 
Chrysler Chairman Lee Iacocca and 
Engineering Vice President Harold 
Sperlich have announced that by 
the fall of 1981, Chrysler will no 
longer build the LeBaron or Diplo- 
mat. Instead, that hole in the model 
lineup will be filled by stretched ver- 
sions of the newly introduced fwd 
K-cars. These will carry virtually 
identical running gear as the K* 
cars, but will offer a higher level of 
trim and a more plush option pack- 
age. Iacocca goes on to say that by 
1982, Chrysler will be “selling noth- 
ing but front-wheel-drive cars.” 

This leads us to wonder what will 
happen to the newly introduced Im- 
perial. It will either have a very 
short life span, indeed, or the same 
may simply be transferred to a car 
built on the stretched K-car plat- 
form. 

As to what kind of engines will 
power the enlarged K-cars, Sperlich 
completely rules out the possibility 
of a Chrysler-built V6. “We see the 
U.S. car fleet developing along the 
lines of that in Europe,” Sperlich 
says. “In Europe, V6s are taking a 
drubbing. European V6s and cars 
that go with them are market casu- 
alties, just as V8s are here. We may 
purchase V6 engines, but we won’t 
make them." Instead, Chrysler is 
working to further develop its 
brand-new 2.2-liter Four. Other pos- 
sibilities include four- and six-cylin- 
der diesels. W 
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HINTS 



FROM READERS 



Gummed savings 



LOOSE LEAF RING BINDER 




HALF-GUMMED 
REINFORCEMENT RING 



To stretch your supply of 
gummed reinforcement rings, use 
only half a circle to mend torn 
notebook-paper holes. This trick 
also saves you the trouble of 
opening the binder ring to make 
the repairs . — Lon Sculuca and 
Harry F. Dill 

Keeping trash bagged 

To reinforce a plastic garbage bag 
so that it will support a weighty 
load, 1 first position a flattened 
cereal box in its bottom . — Helen 
LeMnnyon 



Special-purpose brush 




Cut your old brush bristles to desired 
length and insert them in the tubing. 




Peen the tubing to hold bristles in place. 

In a pinch, you can fashion a long- 
handled, gasket adhesive brush 
from scrap. — G. Williams 




“I HAVE NO IDEA WHAT EVERYONE 
ELSE IS DRINKING THESE DAYS!’ 




Sure, in school I drank beer. Because 
everyone else drank beer. Crushing the cans 
was real important, too. And then there 
was what I call my "wine phase.” You know, 
wine with everything. And everyone. 

The funny thing is, there are still people 
out there who order what everyone else 
orders. That’s fine with me... but I’ll have an 
I. W. Harper. Because the only "smart” thing 
to order is what you like. 

So, like I said, I have no idea what 
everyone’s drinking these days. Except me 
and a few friends. 



I.IKE. 



86 proof Kentucky Straight Bourbon Whiskey. © 1980. I W Harper Distilkng Company. Louisville. Kentucky 
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EQUIPMENT AND 




SCHOOL CAN MATCH! 



NTS HOME TRAINING INVITES YOU TO 
EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
STATE-OF-THE-ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS. 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It’s the 
perfect opportunity 



for you to learn BASIC high 
level language programming and 
assembly language programming. 

It’s also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you’ll 
encounter in the field. We believe this 
makes your training a lot more exciting 
and relevant. 





NTS’s 
Master Course in 

Microcomputers includes the NTS/HEATH 
H-89 Microcomputer (#1 above) . It 
features floppy disk storage, “smart" video 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 
included. 

The NTS/Rock w ell AIM 65 Microcom- 
puter (#2) is included in our Microprocessor 
Technology Course. It’s a single board 
unit featuring an on-board 20 
column alphanumeric printer 
with 20 character display. This 
6502-based unit also has 4K 
RAM memory, expandable, 8K 
monitor ROM and 8K advanced 
BASIC interpreter on ROM. 

And in NTS’s Master Course in 
Electronics and Industrial Technology, 
you'll work with the NTS/KIM-1 
Microcomputer (#3 ). This unit features a 6 
digit LED display with an on-board 24 key 
hexadecimal calculator-type keyboard. It’s a 
6502-based microcomputer with IK of 
RAM memory, expandable. 



HOME ENTERTAINMENT S*nuUH*d TV fl»c«<>lxy> 

ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it's no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you'll train on 
an NTS/HEATH 2-meter FM transceiver that 
you’ll also build and keep. 

And because we're NTS, we include an 
array of state-of-the-art test equipment- 
including digital multimeter— with most of 
these programs. 





AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you’ll utilize “shop-tested” 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You’ll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-testing-purging manifold set. 




HOME APPLIANCES. Here’s an excellent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS's amazing circuit trainer plus a 
multimeter for testing purposes. 



For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice. 




NATIONAL 

TECHNICAL 

SCHOOLS 



recMNiCA*. TRAoe mA#*NG since 1000 

RosOont ano Mcxrta Study Scftoot* 

4000 SO FIGUEROA ST.. LOS ANGELES. CA 90037 




P' 1 

NATIONAL TECHNICAL SCHOOLS Dept 201-100* 
4000 South Figueroa Streel, Los Angeles. CA 90037 t 

Please send FREE color catalog on course checked below 

Cl Microcomputers; Microprocessors □ Color TV Servicing ( 

□ Communications Electronics □ Auto Mechanics ■ 

□ Digital Electronics □ Air Conditioning * 

D Industrial Technology □ Home Appliances • 

Name Age ■ 

Address ■ 

Apt City l 

State Zip * 

□ Check if interested in G.I. information 

□ Check if interested ONLY in classroom training in 

Los Angeles • 

L-........ .......................... J 



AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 






How to cut 
heating bills: 



fireplace furnace insert 

Up to 100.000 
BTU/hr heat 
output w/ 
efficiency 

Cut your 
heating 
bills $50 
to $10Q/mth 

Dual 
internal 
blower system 

NEW! Air-Tight Doors interchange 
with full-view Glass Doors. 

Created by Thermograte. Inc. 
Lifetime Warranty against burnout 
of tubular heat exchanger. 

MONEY BACK 6-mth Guarantee 



Warehouse savings 
thru our magazine’s 
direct-buying service. 



• Environment 
Health and 
nutrition, 
water-washing, 
and more. 



• Energy 
Hundreds 
of ideas, 
products, 
accessories 



• Changing lifestyles 
Food drying, water washing, 
productive leisure, lawn and garden 



32 4 pages of helpful articles, pretested and 
evaluated products, sizing helps, complete 
ordering information and money-saving 
warehouse direct prices. 



Introductory Offer: 

Send only $1 00 for first class postage & 
handling. Write today to: 



O Envirostyle" Publications 
Dept. 840-010 P.O. Box 43021 
St. Paul MN 55164 

©1980 






NOTES 
FROM THE 
EDITOR 



E ach summer, PM and other magazine publishers get ourselves 
charged up with youth and enthusiasm by taking magazine in- 
terns onto our staffs. The interns come from colleges all over the coun- 
try and spend some 10 weeks working as regular staff members. PM 
had three: Ben 
Dunlap Jr. of Ter- 
re Hill, Pa., who 
is now back at 
West Virginia 
University as a 
senior journal- 
ism major; Tony 
Pace of Summit, 

N.J., now in his 
second year of 
the two-year 
MBA program at 
Wharton Gradu- 
ate School, Uni- 
versity of Penn- 
sylvania; and 
Glenn Butash of 
Weston, Conn., 

now a sophomore Standing: Ben Dunlap Jr., Editor John Linkletter, Tony Pace 
at Boston Uni- and Glenn Butash. Seated: PM Publisher Joseph Kern. 

versity. At the end of the summer, all three agreed they liked maga- 
zine publishing and would consider it for a career. We’re ready! 



The Inscrutable Orient became somewhat more so for us recently when 
auto editors Tony Assenza and Gary Witzenburg were in Japan re- 
searching this month’s Mazda stories (pages 83 and 101). In past years, 
PM auto writers have traveled to almost every place in the world 
where cars are manufactured, and they created only a modest bit of 
fuss. But for some reason that still eludes us, a crowd of Japanese 
school kids suddenly decided that Witzenburg-aan was a famous per- 
sonality — maybe a movie star — 
and they besieged him for auto- 
graphs. Since there is not yet a 
Japanese edition of PM, it’s unlike- 
ly they’ve seen his byline, so we 
haven’t figured out yet who they 
thought he was. ... I was fortunate 
enough to be in Hiroshima two and a 
half years ago for the introduction 
of the Mazda sports car, the RX-7. 

It didn’t take any great prescience 
to see that the manufacturer, Toyo 
Kogyo, had come up with a winner. 

That nifty little car has scored well 
with American drivers, as you’ll Gary Witzenburg and some fans, 
see in the Owners Report (page 86). It was also apparent why Kenishi 
Yamamoto, the man most responsible for developing the Mazda rotary 
engine, succeeded where others failed. When asked why much larger 
companies had not been able to build a rotary that would really work, 
he replied simply: "They didn’t have the passion.” He had it and it 
worked. W 
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"I made it despite myself.” 



Success 

Forces 

Can you be successful despite 
yourself? Here’s how I did it. 

By Joseph Sugarman, President 
JS&A Group, Inc. 



It’s a joke. I’m considered one of Amer- 
ica’s top copywriters and mail order entre- 
preneurs. 

I never finished college, never took a 
course in business, advertising or creative 
writing, and even flunked English. 

On top of that, I failed at almost every- 
thing I did. My list of failures would fill 
an encyclopedia. 

Now you probably expect me to tell you 
that it was failure after failure until I hit 
upon the "wealth formula” or the "secret 
to success” or some other trite expression. 
Not true. 

ONLY SIX REASONS 

What I’ve found about success is quite 
opposite the formulas you've read about 
or the misconceptions you’ve heard. 

I simply took my few successes and 
many failures and discovered six reasons 
why I failed and six reasons why I suc- 
ceeded. 

The reasons I succeeded seemed like 
forces. Whenever I followed them, I 
achieved success. Whenever I didn't 
follow them, I failed. I soon called them 
Success Forces. 

I used Success Forces to build my busi- 
ness from the basement of my home into 
America’s largest single source of space- 
age products. I was successful. But was 
it a coincidence or was it a direct result 
of Success Forces? I really didn't know. 

MATERIAL THINGS 

If you measure success by material 
things, I achieved quite a bit: several 
cars, airplanes, snowmobiles, motor- 
cycles, four beautiful homes -all the 
material things I imagined I'd ever 
want. 

And I had recognition. My success 
story was written up in several maga- 
zines. But it wasn’t until after I revealed 
my Success Forces in a few speeches that 
I realized my concept would work for 
others. 

I was getting letters from people who 
told me how one of my Success Forces 
had changed their lives. Others told me 
of how they used Success Forces to make 
eXtra money or achieve greater happi- 
ness. Still others who always thought of 
themselves as failures, became success- 
ful despite themselves. 



But the whole thing seemed strange to 
me. Was Success Forces original? Some- 
thing like it had to be in some other 
success book. So I read. I bought every 
success book I could find. I studied Chi- 
nese philosophy. I bought every motiva- 
tional cassette that was offered. And I 
thoroughly studied the material. 

I then discovered why my concept was 
indeed different. Success Forces lets you 
be yourself, and guides you towards 
making simple choices that can ulti- 
mately change your life. If you make the 
right choices, you are literally forced into 
success. 

MY $2,000 SEMINAR 

Although I was convinced that my con- 
cept was different, I wanted to be abso- 
lutely sure it would work. I decided to 
conduct a seminar with a select group of 
16 people who would be willing to pay 
handsomely to learn my philosophies. 
My five-day seminar cost each partici- 
pant $2,000 and I held eight of them. All 
were sold out. 

The success stories resulting from each 
seminar are already history’- I taught a 
Texas farmer, a New Zealand rug mer- 
chant, a lady from Australia. There were 
people from all walks of American life, 
many of whom paid their last $2,000 to 
attend. 

Not all of the participants succeeded. 
But so many did become successful and so 
many told me later how I literally chang- 
ed their lives, that I was convinced Suc- 
cess Forces should be available for every- 
body to use. 

NOW AVAILABLE 

I am now making my concept available 
in a hardbound book entitled "Success 
Forces.” It contains examples from my 
speeches and the philosophies from my 
seminar that participants paid $2,000 to 
hear. 

A few of the Success Forces you may 
already know and have been subcon- 
sciously following for years. Others, you 
may have been fighting, thinking that 
you would fail when all along you would 
have succeeded. A few of my Success 
Forces require action -the type of action 
that everybody can take and that re- 
quires no special skill. 



This is not a step-by-step book on how 
to get into a business that promises "A 
Lazy Way to Riches," or a way to "Quit 
Your Present Job.” It does not matter if 
you are in business nor whether you want 
to work hard, take it easy, or just plain be 
successful. 

TEACH HIM TO FISH 

There’s a saying: "You can feed a man 
a fish and he'll eat for a day. But teach a 
man to fish and he’ll eat for a lifetime.” 
My book will help you for a lifetime. 

I'm not somebody who writes a book on 
how to make a fortune and then makes 
my fortune from the sale of the book. I’ve 
already made it. Nor am I going to send 
you a cheaply printed thin paperback. 
That's not my style. My book is a 200 
page hardcover volume that 1 guarantee 
you will both enjoy and benefit from. In 
fact, I will go one step further. After you 
read it, wait one year. If you have not 
noticeably benefited from reading Success 
Forces, return your book to me and I will 
refund your money in full. Success Forces 
must give your life additional meaning 
within one year or your money back. It’s 
that simple. This one-year return offer 
applies only to those individuals purchas- 
ing my book via mail order. 

EASY TO ORDER 

I've also made it easy for you to order 
my book. Credit card buyers may call my 
toll-free number below or send your 
check or money order for $9.95 plus $2.00 
postage and handling (Illinois residents 
please add 6<£ sales tax) payable to: 
Joseph Sugarman, Dept. PM. Two JS&A 
Plaza, Northbrook, Illinois 60062. 

I’ve built my business and reputation 
on providing solid value to the consumer. 
Success Forces represents my ultimate 
product and my greatest value. Order a 
copy at no obligation, today. 
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Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

< Joseph Sugarman. 1980 




New computer 
adventure games 



The antman (above) is from Automated 
Simulation's Temple of Apshai program, 
which features some hilarious animations. 



These dragon-slaying 
programs understand English 
commands. Versions now on 
home computers will soon 
show up on video games, too. 



ELECTRONICS EDITOR 



T here’s an adventure in your fu- 
ture — on the high seas, deep 
within mysterious and dark caves, 
in a brawling medieval tavern — all 
thanks to the most versatile of mod- 
ern appliances, the home computer. 
These new adventure games simu- 
late the excitement of a quest. 

There’s no doubt at all that ver- 
sions of these games will very soon 
show up on cartridges for home vid- 
eo games. So, if you have a home 
computer now, consider this a look 
at what’s available. Otherwise, here 




Synergistic's Wilderness Campaign dis- 
plays map of the territory as a playing area. 
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is a preview of what will be happen- 
ing soon in video games. 

It began a few years ago when 
computers were all the realm of pro- 
fessional programmers and only 
large companies and colleges could 
afford the machines. It was at 
Princeton that the first adventure 
game was programmed. 

That game survives to this day in 
new versions we saw from Microsoft, 
Programme and Rainbow. Each 
company’s version differs a little bit, 
but they are all descendants of that 
Princeton grandaddy. In the com- 
puter’s memory is a programmed vi- 
sualization of a complex — and dan- 
gerous — series of interconnected 
caves. Each cave contains devices 
and objects that may help or hinder 
the imaginative traveler (every- 
thing from axes to diamonds). 

Besides having to battle the in- 
habitants (killer dwarfs, pirates and 
other undesirables) an adventurer 
must solve puzzles. If he comes up 
against a locked, iron door, then in 
order to continue deeper into the 
cave, he must find a hidden key. Oth- 
er puzzles may be complex enough 
to require an hour to solve. 

One of the interesting features of 
some of these programs is their abil- 



ity to “speak” English. If a readout 
reports that you are in a room con- 
taining an ax, then you only need to 
type in the words “take ax” to arm 
yourself. You can then “throw ax” 
or "drop ax” or do a number of axlike 
things with it. But if you should type 
in something akin to “eat ax,” the 
computer would respond by saying 
“I can’t do that.” 

The secret is called a parser pro- 
gram. This program examines verbs 
and sees if the objects match. It is 
one of the most sophisticated of pro- 
gramming techniques. 

The same technique is used in pro- 
grams such as World of Odyssey, 
from Powersoft, and Journey, from 
Softape. Their “maps,” however, are 
different from the original Adven- 
ture caves. Journey features some 
entertaining twists and traps and is 
written in a tongue-in-cheek style. 
Odyssey is another complete, com- 
plex, computerized cavern. 

We also looked at two programs 
from Programma International, 
called Earthquest and Castle Adven- 
ture, that add a further dimension to 
the concept of a parser program. 
These not only accept English words 
as input, but make up their own 
(Please turn to page 34) 





NEW INVENTION 




Miracle Fuzz 



A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system 



The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 




You need oxygen to live- You can live 
without food tor 60 days, without water lor 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization 

SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged In air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator -a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air punfier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute 

CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particies. precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 

WALL TEST 

T ake our unit and place it next to a wall Also 



put a large piece of paper on the wall Within a 
few days notice how black the paper gets That 
black film is finite carbon particulate matter - 
the same pollutants you would normally 
breathe and that would pass through most air 
filters By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen The Ener- 
gaire produces this same effect It will clean 
your room of odor -causing bacteria and stale, 
musty, or smoky air. 

Ionized oxygen should not be confused with 
ozone Ozone has a molecular formula of O 3 . 
whereas the molecular formula tor ionized 
oxygen is O 2 with a negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators We purchased a unit from each 
company and tested them at an independent 
laboratory The results are shown below 



Name 


*lons 


Price 


Energaire 


438.000 


49 95 


Omega 700 


63.000 


24500 


AtrCare 


72.000 


149 95 


Modulion 


75.000 


79 95 



• Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10 % 

Note: One unit not mentioned above pro- 
duced no ions and actually produced ozone 
or several times the maximum ozone concen- 
tration allowed by federal government 
standards. 



USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
bum centers Their units not only punfy the air, 
but they also eliminate pollen and other 
irritants 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted Into ionized oxygen This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged In continuously. 



We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office 
Order one at no obligation Put it by your desk, 
or in any room where you spend a great deal of 
time See if it doesn t nd your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement 

SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day - especially in a work environment But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund 

The Energaire is manufactured by the Ion 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is. 
there's a prompt service-by-mail center as 
close as your mailbox. JSAA is America s 
largest single source of space-age products - 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces 

To order your Energaire ionized oxygen 
generator, send $49.95 plus $3 00 for postage 
and handling (llinols residents, please add 6 % 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today 

NEW LOW PRICE 




PRODUCTS 
THAT 
THINK 



Dept. PM One JS&A Plaza 
Northbrook, III. 60062 (312)564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 



©JSAA Group. Inc ,1980 



defy , 

the COld! 

Wherever the winters are cold, with temperatures in the 
"teens” and "wind-chill factors” even lower, people are 
talking about Damart Underwear. 

And no wonder! Damart is the unique un- 
derwear that keeps you amazingly warm, dry 
j and comfortable no matter how cold it gets, 

I no matter how hard the wind blows. No 
1 matter how long you stay out! You’ll 
have to run your fingers over Damart 
Thermolactyl to discover how soft it 
is! You’ll be thrilled at Damart’s 
light weight that lets you move so 
easily. 

Damart does this with a new mira- 
cle fabric — Thermolactyl. It’s knitted 
to let perspiration out! No other un- 
derwear does this! You can wear 
Damart indoors too, and turn your 
thermostat into the 60’s. You’ll feel per- 
fectly comfortable and enjoy dramatic sav- 
ings in home heating costs. 

Damart is so comfortable that the Mt. 

Everest climbing expedition wears it. So 
does the Chicago Bears Football Club, 

New England Patriots and Philadelphia 
Eagles. 

Our free catalog tells the full Damart 
Thermolactyl story and displays the 
whole Damart line for men, women and 
children, including tall sizes. Send for 
your FREE copy now! 

THE PROOF IS IN THE WEARING! 

.Samar! Thermawear 




WHEN IN THE BOSTON AREA. VISIT OUR 
PORTSMOUTH. N H STORE. (603) 4314700 




THERE IS NO WARMER UNDERWEAR MADE! 

Fill out and send to: 

DAMART, Oept. 10890 
1811 Woodbury Avenue Portsmouth, New Hampshire 03805 
YES! Rush me your FREE DAMART Catalog ... I want to enjoy the fantastic warmth 
of Thermolactyl Underwear, a DAMART* exclusive. (I understand there is no obliga- 
tion.) 



COMPUTER ADVENTURE GAMES 

(Continued tram page 22) 

names for people and places as out- 
put. Because the programs pick 
vowels and consonants in about the 
same frequency of distribution as is 
found in English, the nonsense 
words seem more like a foreign lan- 
guage than anything random. 

Earthqueat takes full advantage 
of this English-sounding word gen- 
erator. The program is an interplan- 
etary trip in search of the lost planet 
Earth; it has new names for out-of- 
this-world places. 

Then, there is a fellow called Scott 
Adams and his software company 




Fracas, from Quality Software, allows mul- 
tiplayer options among graphic mazes. 

Adventure International. His series 
of eight adventures, available for all 
personal computers, are truly amaz- 
ing and a good sample of what fu- 
ture programs will probably be like. 
A Scott Adams adventure is much 
like a challenging Chinese puzzle. 

In the Adams adventure Mystery 
Fun House, it takes a certain 
amount of ingenuity just to begin 
the game. The computer tells you a 
ticket is needed to enter the fun- 
house. You hunt around and find a 
parking lot to the East. There is a 
locked grating on the ground. You 
look through the grating. There is a 
dollar bill below. To get the dollar, 
you must use a number of other 
items lying around. Adams has in- 
vented an entire programming lan- 
guage for his adventure games. 

Sjxice, a most enjoyable game 
from Edu-Ware Services, simulates 
an entire lifetime in the world of to- 
morrow, from servingyou a draft no- 
tice for the Space Marines to trading 
on an intergalactic Big Board. Char- 
acters age, accumulate wealth and 
often meet untimely ends. 

Up to this point, the games we 
have talked about just put words 
onto the screen. There are also ad- 
venture games on the market that 
use the computer monitor (televi- 
sion) for pictorial display. Though 
the present ones do not communi- 
cate via a parser program (they use 
(Please turn to page 2141 
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That’s right. We saw! 
Everything from big 
timber to a station 
wagon load of 
firewood. With big, 
almost lOOcc 
chainsaws to 
bantam-weights ‘ 
you’d swear 
were miniature 
pro cutting machines. 






We know you don’t 
need a lOOcc Pioneer 
around the cottage, 
house or for those 
small woodcut- 
ting chores. But \' . 
you do need a 
chainsaw that’ll give you 
one- pull starts, straight 
and true cutability, and 
dependability cut after 
cut, year after year. 



So 

here’s 
some 
straight- 
cuttin’ talk 
from Pioneer... 
the Chainsaw 
people. 

Pioneer’s P12 
and 1074 bantam- 
weights give you 
automatic chain oiling, 
quick, easy starting. P26 
and P28 models give you 



all that plus electronic 
ignition, heavy-duty 
clutch and much, 
much more. 

What you don’t get is 
an over-engineered, 
over-sophisticated or 
over-priced chainsaw. 
You get the functional 
features to get the Job 
done. You get value — in 
the saw and in the price. 

We saw, all right. We 
saw what you need in a 
chainsaw. And built one 
for you so you can saw 
— like a pro! 



. the woodcutting machines 



See the Yellow Pages 
for your Pioneer good 
neighbor dealer 



Carbon 

is lowest. 




Box or Menthol: 

10 packs of Carlton have 
less tar than 1 pack of... 





Tar 

mg./cig. 


Nicotine 

mg./cig. 


Kent 


11 


0.9 


Kool 


16 


1.3 


Marlboro Lights 


12 


0.8 


Merit 100’s 


10 


0.7 


Virginia Slims 


16 


1.0 





Tar 

mg./cig. 


Nicotine 

mg./cig. 


Benson & Hedges 
Lights 100’s 


11 


0.8 


Pall Mall Light 100’s 


10 


0.8 


Salem Lights 


11 


0.8 


Vantage 100's 


12 


0.9 


Winston Lights 


14 


1.1 



Carlton Box— lowest of all brands. 

l>ess than 0.01 mg. tar, 0.002 mg. nic. Carlton Menthol— L^ss than 1 mg. tar, 0.1 mg. nic. 



Box Less than 0.01 mg. "tar", 0.002 mg. nicotine av. per cigarette 
by FTC method. Soft Pack: 1 mg. "tar. 0.1 mg. nicotine; 
Menthol: Less than 1 mg. “tar". 0.1 mg. nicotine 
av. per cigarette. FTC Report Dec. 79. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 









( 




IWo great tools 
you can build 
for your workshop 

Master craftsman C. E. ‘ Doc" Banister made these tools 
for his workshop — and shares his plans so you can, too. 



T his sturdy, vibration-free joint- 
er stand is suitable for all 4- and 
6-in. jointers. It’s easy to keep clean 
and can be rolled into position on 
casters. The sawdust drawer col- 
lects chips and has handles at both 
ends for dumping. Casters can be 
quickly raised or lowered by foot le- 
vers. 

Build the stand's frame first. The 
prototype was made of oak, but fir 
can be substituted if rail lumber di- 
mensions are increased to IMj x 2V£ 
in. and legs to lVi x 3Vi in. Note the 
legs are splayed. Thus, dadoes (U- 
shaped notches for lower rails) and 
end rabbets (L-shaped cutouts for 
top rails) in legs must be made with 
7° angle crosscuts. To lay out joints 
accurately, first cut the legs to 
length. (Compound 7® cuts are re- 
quired at both top and bottom of 
legs.) Next, cut rails to overall di- 
mensions given. Then lay legs on 
flat surface, in proper relationship 
to each other. 

Position the upper and lower rails 
and trace for the cutouts. Do the 
same for each face on the stand. The 
top edge of the upper rails (B and C) 
must be beveled 7° to achieve a level 
mount for the tool. 

Mounting the jointer 

All joints should be glued as well 
as bolted. Use tyn-in.-dia. lagscrews 
where bolts are not feasible. The ply- 
wood drawer is assembled with glue 
and nails. For most jointers, the mo- 
tor may be swung from a rod located 
between the top stretchers. The 
weight of the motor maintains the 
proper belt tension. 

Bolting the jointer to the stand 
will also vary from model to model. 
Steel-plate and bar supports for 
heavy models distribute weight on 
rails; %-in. plywood will distribute 
weight of lighter units. Cut a hole in 
the plywood to allow cutter chips to 



Mobile stand for a 6-in. jointer 
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shoot into sawdust drawer. In 
mounting a Shopsmith jointer, 
mounting tubes should be cut off so 
that they won’t extend into the 
drawer area. 

MATERIALS LIST— JOINTER STAND 

Key No. Stie and description (uu) 

A 4 1*. ¥ « 26- oak (lag)* 

B 2 14» x 14, x 38V oak I upper not rail)’ 

C 2 ns « X t2- oak (upper and raiO' 



0 2 4k x 14k «44' oak (lower side rail)' 

E 2 ttk x 2 • tr oak (lower and ml)- 

F 3 1 x 1 * « 15' oak (bracer 

G1 t «fc X llkk X 15- plywood I drawer tronl)- 

G2 I *4 « 114k « 134k- plywood (drawer back)* 

H 2 *k « IS ■ 24W* plywood (drawer sideer 

1 1 H « 11H « 23V plywood (drawer 

bottom) 

J 1 44 x 1 « 10V, oak (pm and stop)* 

K t k«l«r oak (handle)- 

l 4 4S, « IV, « IV . 6 angle 

M 2 W « 3V. x 154k* oak 

N 4 4k ■ 44k X 15Vi oak 

O 4 4k • 2V4 « 4 oak 



P 4 retractabla casters (Shopemrth) 

O 1 H--(*a X 114k' steel rod 

A 1 motor mount (Sears) 

S 2 k di x 244 carnage bo*s 

T 8 No 8 x 14k* Ih mactwie screws, washers, 

lock washers, nuts 

U1 4 -da » 3‘ carnage boas, washers, nuts 
U2 16 4>a -ika x 24k carnage botts. washers, 

nuts 

V 4 *i.«- x 2V»' carnage boas with Teenuts 

W 12 No 8 > 2 *t wood screws 

X 2 4s * 4x ¥ 4k ¥ 244*- angle Hone 

Nike White gkie. 4d nail*, sandpaper 
"These are o*era» dxn*r»ons pieces must be cut to it 





JOINTER STAND 



DETAIL 2 



SEE DETAIL 2 



22 - 1 / 2 ' 



13-3/4' 



SEE DETAIL Y 



24-1/4' 



DETAIL Y 
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Make this disc and drum sander 



B esides being an excellent disc 
and drum sander, this inexpen- 
sive tool can perform other func- 
tions, such as buffing, wire brush- 
ing, deburring and light grinding. 
The adjustable table can be re- 
moved for buffing large objects. 

If you desire, the mandrel speed 
can be varied by using a two-step 
pulley on the motor. Operate a 12-in. 
sanding disc at about 1725 rpm, an 
8-in. disc as high as 3450 rpm for the 
most efficient work. 

Start by making and assembling 
the end members. Install the man- 
drel support with lagscrews and the 
way supports with carriage bolts. 
Make the ways from 134-in.-dia. 
round stock (or the largest available 
to you) and bore holes in J and K to 
suit. Slots, cut 1 Vi in. deep in ends of 
ways, allow easy insertion. 

The table is clamped to the ways 
with pieces B. These are made by 
clamping two pieces together and 
boring for the ways or by boring 
holes in a 3Vi x 3Vi-in. block first, 
then resawing to suit on a bandsaw. 
Plane about Vie in. off the inside 
faces of B after boring to ensure 
good clamping action. Tilt table is 
controlled by a miter-gauge head 
available from many tool dealers. 

The mandrel unit must be careful- 
ly mounted so it’s perpendicular to 
the miter slot in the table. The unit 
is available from Prairie Tool Co., 
Box 332, Prairie Du Chien, Wis. 
53821, for $15 postpaid. The Mi-hp, 
3450-rpm motor is mounted to a 



Drum smooths curved 
edge (shown), while 
disc can easily handle 
straight edges. 




Stand boasts a guard tor the belt and pulley and a tilting table. 



Both guard and table are easily removed by undoing the wlngnuts. 
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4-1/4“ 5-1/2“ 1-3/4“OIA. 

* * HOLES 



13/4" OI A. HOLES 



DETAIL OF K 

BELT AND PULLEY 
_ CUTOUT 



DETAIL OF I 



2 - 1 / 2 " 



DRUM 

CUTOUT 



1/2*2 1/2" RABBET ■* 
IOUTSIOE SURFACE ONLYI 

DETAIL OF J 



DISC AND DRUM 
SANDER STAND 



2-1/2"DIA. 

HOLE 



CENTER 
LINE OF 
MOTOR 
SHAFT 



piece of %-in. plywood, which, in 
turn, is attached to the motor shelf 
with a standard 3V£-in. door hinge. FM 

MATERIALS LIST— SANDER STAND 

Kry No Sin and description (UH| 

A 2 IH x 2N x 21'oakortr(leg)' 

B 2 IH • 2N . 29H oak or tr (leg)' 

C 2 IH x 2H x 28" oak or Hr <rall)‘ 

0 2 ih x IH x 2ir oak or tr (aide ral)' 

E 2 11k « 11k x 14- oak or *r (and rail)' 

F 2 11* « 2*k « 11‘ oak or ir' 

0 2 11* • 2H « r oak or Dr* 

H 1 Ik x 7 x 14' oak or Hr* 

1 1 It* x SV* x 14' oak. tr or pina 

J 1 1V» « 8v« « 14' oak. tr or pin* 

K 1 IH x SH x 14' oak tr or pin* 

L 2 IH'-Aa x 24' round Nock (ways) 

M 1 Vk x SH » 29V birch plywood' 

N 1 H x SH x 14‘ b»ch plywood (guard)* 

O 24 H x IH' carriage boat, washer* nuts 

P 4 H x 3' carriage boka washers, mas 

0 2 H k 4' carriage bods, washers, nuts 

R 4 1* x Z lagacrews 

S 2 H x 4* hanger bolts, wingnuls (guard 

fastener) 

T 4 He x 1W x IH x 2H' angle son 

U 8 H x T •» sicrveOottx 

V 4 2* Buck 8 Decker locking casters 

W 1 H X 14 X 14 plywood (shad lor motor) 

MATERIALS UST— SANDER TABLE 

A 2 H x 3H x S' oak. *r or pina' 

B 2 IH X 3H X 10v oak . tr or pm*' 

C 1 1 x 1 k 15" oak (leveler. na* lo carriage)' 

D 1 1 X 1SH k 18V birch plywood Igkie V to 

H' piece] 

E 4 H x r x lengm to suit birch edging 

F 2 IH x IH x 14- oak or tr 

G 1 H x IH x 8H" oak or tr (spacer) 

H 1 Cast-Iron or oak miter head 

1 1 V -da x 12V Neel rod 

J 3 H -da x 3H' carnage bo*, nuts washers 

K 1 H -rta x 3" carnage boll, nut waaher 

L 1 H x 4H carriage bol. nul. washer 

M 6 No 8 x 2V Ih screws 

N 2 No 7 x IV Ih screws 

O 8 No 6 x T Ih screws 

'These are overal dxnenaione. pieces must be out lo lit 

MATERIALS LIST— DISC STORAGE 

A 4 1 X IV X length to si* (apece blocks) 

B 1 V plywood, cut to sua 

Mlec.: Wins* glue V brads aa recurred 





SANDING DISC 
STORAGE 




TABLE FOR DISC SANDER 



MITER- 

GAUGE 

SLOT. 

3rB” DEEP 
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Now NRI takes you inside the 
world’s most popular microcomputer 
to train you at home as the # 
new breed of computer specialist! 



NRI teams up with Radio Shack 
to teach you how to use, 
program and service 
microcomputers . . . make you 
the complete technician. 

It’s no longer enough to be just a 
programmer or a technician. With micro- 
computers moving into the fabric of our 
lives (over 200,000 of the TRS-SfP* alone 
have been sold), interdisciplinary skills 
are demanded And NRI can prepare 
you with the first course of its kind 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 
With NRI training, the program- 
mer gains practical knowledge of hard- 
ware, enabling him to design simpler; more 
effective programs. And with advanced 
programming skills, the technician can 
test and debug systems quickly and easily 






Training IkMci TRS-80 (onpntrr. transistorized 
veh-oha meter, digital frequency counter, 
and the NRI Discovery Lab oitb hundreds of tests 
aad experiments. 

(TRS-80 a a trademark of thr Radio Shade dmnxi of Tandy Gwp ) 



Only NRI gives you both kinds of 
training with the convenience of home 
study No classroom pressures, no night 
school, no gasoline wasted You learn at 
your convenience, at your own pace. Yet 
you’re always hacked by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is hands-on training, 
with practical experiments and demon- 
strations as the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct faults 
.. .watch how circuits interact... interface 
with other systems. . .gain a real insight 
into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 60 
separate experiments in the process. You 
learn how your trouble-shooting tools work, 
and gain greater understanding of the in- 
formation they give you. Both micro- 



computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog. . . 

No Salesman Will Call 

Get all the details on this exciting 
course in NRl’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV and 
Audio, Digital Electronics, and more. Send 
today, no salesman will ever bother you. 
Keep up with the latest technology as you 
learn on the world’s most popular computer 
If card has been used, write to: 

NRI Schools 

McGraw-Hill Continuing 
m> fj Education Center 
3939 Wisconsin Avenue 
■ ■nil Washington, D.C 20016. 



8 mg, tar.' 0.7 mg. nicotine av. pet cigarette by FIC Method. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




Golden Lights. 

You really know you’re smoking, 

Give up double digit tar. But don’t give up the pleasure. 




Can your 




Naturally your lawn and garden 
tractor can cut the grass. But can it cut 
the mustard when it comes to heavier 
work? Can it help you raise com? Can 
you use it to grade that new driveway? 
Can it dig a trench? Or a post hole? 

OURS (Ml. 

The Kubota B7100DTJ pictured 
opposite, is one of our best-selling 
tractors. And no wonder. It’s a demon 
for hard work. In fact, you won’t find 
another 16 hp tractor in America that 
can do more kinds of jobs, from mowing 
the lawn to heavier chores like plowing, 
tilling, digging, and lifting. 

UIHRT'S OUR SECRET? 

It’s no secret. It’s just the way 
we go about building our tractors. The 
Kubota B7100DT is not a beefed-up 
riding mower. Instead, it is a scaled-down 
farm tractor, complete with such farm- 
type features as a fuel-saving diesel 
engine, 4-wheel drive, 6 forward and 
2 reverse speeds, rear PTO, and a 
3-point hydraulic hitch. 

RERDV RRD UIILURC. 

The way it’s designed, the B7100DT 
is ready and willing to accommodate a 
wide variety of Kubota implements. Your 
Kubota dealer can easily equip your 
tractor with any or all of the following: 
mid-mount or rear-mount mower, rotary 
tiller, plow, disc harrow, rear blade, front 
blade, trencher, front-end loader, backhoe, 
post hole digger, and snowblower. 




Rear -mount tillers are available for all Kubota tractors. 

We’re now in our second decade 
of selling tractors in America, and one of 
the reasons for our success is the quality 



and commitment of our national sales 
and service organization. Besides the 
B7100DX your local dealer can show you 
many other Kubota models ranging from 
12 to 81 hp. So if you’re looking for a 
hard-working mid-size tractor, please 
remember, our Kubotas are looking 
for work. 



i 1 

| I nFORmflTIOn PLEASE! I dike more 

I information about the Kubota B7100DT and all 
. your other fine tractors. Please rush me a free 
copy of your latest brochure. 

| Mail to: Advertising Department | 

I Kubota Tractor Corporation, 550 W. Artesia Blvd. i 
I P. O. Box 7020, Compton, CA 90224 



NAME 



ADDRESS 



| CITY COUNTY STATE ZIP | 

| AREA CODE TELEPHONE NUMBER PMK> | 
I I 



UKUBOTR 

We’re looking for work. 



OIWO Kubou Tractor Corporation 







APPLIANCE CLINK 

QUESTIONS /'NSMERED 



Slow-starting agitator 

/ recently bought a used Maytag 
clothes washer. Model KA-206, and 
installed it in our unheated daylight 
basement. The agitator moves quite 
sluggishly for about 10 minutes of the 
wash cycle before it begins to agitate 
normally. 

An appliance repairman said that 
probably the grease in the transmis- 
sion is stiff until it warms up. Is 
there anything 1 can do to overcome 
this problem, short of heating the 
basement all the time ? What about 
heat tape ? I bought some, but was 
scared off by all the warnings regard- 
ing inappropriate use. — James Ens- 
low, Langley, Wash. 

Last things first: Don’t use the 




If transmission is sluggish when machine 
•tarts, check packing grease. If grease is 
too thick, replace with thinner lubricant. 



heat tape! You are right; it’s too ris- 
ky. There are too many moving 
parts inside a washer to install any- 
thing like heat tape with safety. 

You have a special problem. May- 
tag (as do other manufacturers) rec- 
ommends operation of its machines 
only at normal room temperatures. 
The machines are not built for use in 
unheated areas of a home. 

A Maytag spokesman agrees that 
the grease in your transmission may- 
be too stiff until the machine warms 
up. He also warns of other problems 
you risk by operating your washer in 
an unheated area, such as water 
freezing in the lines or pump. 



He did say, however, that Maytag 
has a special lightweight grease you 
can use to repack the transmission. 
Better yet, he said to let an autho- 
rized repairman do it, as it is a tick- 
lish job requiring at least two spe- 
cial spanners to reach critical bolts. 
If you want to tackle it yourself, or- 
der part No. 56080, a 34-ounce con- 
tainer of 140-weight grease. 

You don’t say how “unheated” 
your daylight basement really is. 
But if cold is not stiffening your 
grease, the source of your trouble, 
we think, is the boot seals on the 
transmission. These sometimes 
leak. If they do and water gets into 
the housing, the result is much like 
that induced by cold: The grease 
gets stiff and sluggish. 

I would definitely check the boot 
seals for any leaks. Then I would 
think about tackling the repacking 
job. Operating the unit in a heated 
area may be your best solution. 

Frost on the pumpkin 

We are having a problem with our 
frost-free Sears refrigeratorlfreezer, 
which we purchased in 1965. Our 
problem is ice formation in the vege- 
table bins and the covered T upper- 
ware outside of the bins. The temper- 
ature inside the unit is F. — Nick 

Yaksic, Rancho Cordova, Calif. 

A puzzler, perhaps, but let’s see. 
You can’t get ice without moisture, 
and you can’t get ice at 40° F. Let's 
start with the obvious: Are you stor- 
ing wet vegetables? If you wash 
them before storing (a bad practice, 
anyway), at least be sure to shake 
them thoroughly. 

You may also have a leaky door 
gasket, which permits the moisture 
to enter the box; but in sunny Cali- 
fornia, we doubt that this is the 
problem. 

We think you have a double ther- 
mostat that is not working properly. 
It controls both the upper freezer 
compartment and the lower refrig- 
erator. What may be happening is 
that intermittently the thermostat 
in your refrigerator is letting the 
freezer compartment thaw a bit. 

Most two-section, over-and-under 
refrigerator/freezers are internally- 
connected via drain holes. These can 
let excess moisture pass into the re- 
frigerator. Here it is obvious that 
the temperature at the level of the 
bins is hitting 32° F., letting ice form. 
This further suggests that the ther- 
mostat is wacky. We suggest you re- 



place it and see if that doesn’t cure 
the problem. 

A rose by any other name 

My problem is the foul odor emana- 
ting from my hot-water tank. Neigh- 
bors tell me that the odor probably is 
caused by the anode and that 1 should 
remove or disconnect it to eliminate 
the smell. What do you think ? — 
Charles Katzer, Dover, Del. 

Most hot-water storage tanks to- 
day are glass-lined. The heating coil 
is the only metal in contact with the 
water. To avoid electrolytic decom- 
position of the coil, manufacturers 
install an anode or “sacrificial an- 
ode,” which undergoes electrolytic 
attack instead of the coil. 

It is conceivable that you have a 
cracked liner that lets water contact 
the tank walls, negating the role of 
the anode. Then again, you may also 
have contaminated water in your 
system — containing sulfur or some 
other smelly material. Town sanita- 
tion departments will often test 
your water free of charge, and simi- 
lar programs are offered by firms 
like Culligan and Sears, Roebuck 
and Co. 

A check with a Culligan service 
rep confirms your suspicions about 
the anode. He told us that these are 
magnesium rods and that they do, 
indeed, cause an undesirable taste 
in water in many communities. He 
routinely removes them from tanks 
in his area. Over a period of time he 
has found no shortening of tank life. 
He believes such anodes have a very 
short effective life, at best. He rec- 
ommends removal of the anode to 
improve your water. 

SERVICE TIP 

Over 90 percent of the energy used in washing 
ciolhes goes tor heating the water, according 
to Speed Queen To conserve energy and 
produce good results when washing, the com- 
pany suggests that homeowners set their 
water heaters at 140° F. Setting the tempera- 
ture substantially lower without pretreating 
clothes may produce these unsatisfactory re- 
sults: 1) the detergent may not completely dis- 
solve; 2) streaks or spots may show up on 
dark-colored clothing; 3) white items may be- 
come gray; 4) greasy or oily soil may not be 
removed entirely and may show up as large 
gray stains W 



It you have a question about any appli- 
ance. send it to Appliance Clinic, Popular 
Mechanics. 224 West 57fh St.. New York, 
N.Y. 10019. Sorry, but letters cannot be 
answered individually. Problems of wide 
interest will be discussed in this column. 
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Know your car inside and out. 



1 7l) ALFA ROMEO 62 71 H» $1 GuM G* 4 SotV- m*y 
164. AlFA ROMEO 4iF| TT4 7 j 7 B 
0(7? AAAC GREMLIN HORNET PACER 7J 7* tor «i msdn 
B19C AMC MATADOR KMl 6? 74 CCWl •• mw*n 
099; ARROW PLYMOUTH ’4 7 7 l£- * ~ede% 

94C4 ASPEN DOOGE ?6 78 * 41 modm 

7i;? AUDI 100 70 77 <0» 44 mMtn me tOOL 

0664 ALXM SOOO 77 79 

4749 AUDI 701 7) 79 cx*i *1 -ocn 

091b AUSTIN AMERICA bB 7! cewi a> "Kdfi X 1100 1300 

1703 AUSTIN MEAU* 100,6 3000 Sb bB A* •• -o*k 

07 S? AUSTIN MARINA ■ 1 75 imJ** n® GT ~a*«, 

0379 IARRACUOA & CUOA 65 72 •« 6 4 .« moon 

• ISA ILAZER. CHIVT 6 ? ?9 a- -<3% pul S.&.'tvi- 4 GMC jmm. 
104; BMP 1000 2002 44 76 cowi » -ci r< LA tS T 

94; 3 BMW J20 ?5 79 cowi » —aa#-\ 

937b BMP 7b 74 me 524 530 6 30 630CS 633CS- 733. noon 

9740 IMW 2500 2100 3 0 a -<H .* 4 CS 

0504 BRONCO FORD *4 77 a* 2 4 4 MM «r 

001 1 BUCK 66 48 *AC10»> V*ce ma«V»* -ull f«» ft* 

0076 BUICR ? . 79 VRC -A’-* *v* ”*o 1972 7 J 

07; 7 CAOIUAC 60 74 * moon *.ep? 1 0o*M9 
6670 CAM A AO b 7 79 cowi a> 6 4 »8 -'oomi 
9557 CAPRI TO 76 ** »• 7000 2400 7BOO mgt\ 

03 79 CHALLENGER 0- 72 cowl 4* 4 • r *3 V0 mdi 
8331 CHARGER b 7 70t>* » "oon me 300 4R ’ 

8212 CHARGER *1 ?5 cowi a* moon 

0383 CMfVEllf 44 79 me Ma r». Mori* Cane E' Cjtthw 

0834 CHEWTTt 76 79 cowi J modn 

50 38 CHEVROLET V40 :owi Rl 6<, ~a*>\ 

0446 Chevrolet *<• 54 «* mop -ar^ 

0051 CHCVROiET 33 or 57 "fprm| 'KW f •wuai £« y*4' 

0407 CHEVROLET 66 I: 55 mA"u4> 

0470 CHCVROIET bB 79 Nr B vif'f 0* At me*« C«P<r 

• 187 CHEVY II 62 68 (M<l l« 4 6 & *8 
0779 CHCVY LUV 72 78 cewi * moon 

8154 CHCVYPlCKOPbr 79*2 44** 4» mdi p*n GA4C 
.647 CHCVY VANS 6 7 7| 5* »J "osms 4 GML 
1146 CHRTSUR 33- H 0 i rc Ntnptx* 100 **• 

0020 CMntUI 72 79 "aciery "-a*u4 "H/tf *•* »**' 

9)40 CITATION. CHCVY *to COWI Oir«|A PY*9*nu S*yi4r% 

9586 CITROCN «. 04 67 75 wm 4* 0S19 20 21 
S?b4 COLT DOOGE ?t 77 cowi* modem 
9427 conn W 65 cowi •• *oe*i 
8211 COMET 707 7 cowi 4< ftcon 
871? CORONET DOOGE 71 75 idwi a moan 

0477 CORVAIR 60 49 :cwi * modem 

0478 CORVETTE 57 65 cowl a* 283 4 327 -ooem 

9401 CORVtm 66 79 cwm* 327 350 *21 454 mo** 



1 754 C*Cft(T PLYMOUTH 70 7 3 *io cowi iMn* W 
9440 OART 4 DEMON b5-67 cowi *1 -raXs 
8188 OART 4 DEMON 60 76 cowi * modem 
1657 OATSUN F18 76 78 cowi » modem 
1 164 QATVJH 200SX ? 7 79 COWl «i rrodm 
9442 OATSON 1200 70 73 cowt * moon 
0065 OATSUN 210 74 78 M mob* me 8710 
8127 OATSON 2402. 2602. 2802 70 78 cowi m noon 
9152 OATSON 280 79 80 *oM 2807* 

1551 OATSON S10 68 73 C£«*rt *ft vOr 4 »***' m 0 \ 

1074 OATSON S10 ?8 79 COWl *• rnodM 
9583 OATSON 410 68 77 cowi •• moon 
0935 OATSON 710 ?3 76 cowi * n*Mn 
8271 OATSON 810 7 7 78 41 noO*\ 



110 95 
S1095 
S1095 
S9 95 
610 95 

SI 95 

110 95 
HO 95 
Si 8 50 
S109S 
S1095 
f 1095 
SB 95 
SlO 95 
S1095 
SlO 95 
19 95 
f 1 1 95 
SB 95 
11895 
$18 95 
SlO 95 
SlO 95 
S109S 

sots 
sots 
sots 
sots 
Slots 
lib oo 
SI 7 00 
S19 95 
SlO 95 

sots 

tits 

11095 
S109S 
S109S 
SI09S 
S23 95 
sots 
Slots 

SlO 95 
SO. 95 
SB 95 
18 95 

Slots 

SI09S 
SlO 95 

Slots 
SB 95 
ft 95 
11095 
SlO 95 
SlO 95 
SlO 95 
SlO 95 
SB tS 
SlO 95 
S109S 
SlO 95 
SlO. 95 
SlO 95 



Know how to fix ii . . . to tune it . . . to service it ... to 
keep ii running right the TOT A I SERVICE MAN- 
UAL for yoor car will show >uo how to do everything 
from a minor adjustment lo a major repair. 

TOTAL SERVICE MANUAI S are digests of omcial 



TOTAL SERVICE MANUALS 



1258 OATSUN 111 toon* car 1400 2000 SK 4 5*4 mots S14 95 

9297 OATSUN PICK UP 68 79 A* *1521 4 420 rsMHl SI0 95 

1 145 DOOGE 66 71 tt> me Ctrarwl Merjco Pujri SlO 95 

0071 DOOGE 72 77 icr* Mo*Ko4*5>#'4mobm S495 

1259 DOOGE OMNI 79 79 cowl at medrn SlO 95 

8208 DOOGE RAMCHARGER 74 75 cowi *i na*\ SB 95 

1298 OOOGE PCAUPS 71 79COW14* mobfti S10.95 

8203 OOOGI VANS 6? ?0*j 'i 4 1 mr m*l *H Vwft SB 95 

607Q OOOGE VANS 7 . 79C6W14* mod*H 110 95 

1 1 92 OUSTft TO 74 »or 4» mobwi .*c Sc4mfi SB 95 

B 1 89 FARHANE FORD 42 70 CDWl 4 "XX*> SB 95 

B366 FANMONT FORO 78 79 tMn M> -edm 110 95 

9422 FALCON 6044 cows * mob*H me Mrcwry C«mct S8 95 

9874 FALCON. FORO 6 44 70 COWI AM 6<r moan S8 95 

0400 FALCON FORD V8 65 7 1 cowi » v8 -oOm S8 95 

9776 FIAT 124 67 77 »l ten it4 rc 100 110 95 

0844 FIAT 1 24 SPORT 68 70 «R c otor 4 corwiNN *wWii 1 1 0 95 

9640 FIAT 128 7? 79 ter *i -tw*v nc Sk 4 R *» SlO 95 

8742 FIAT 111 75*77 cowi *1 ~<Kn rc SlO 95 

1701 FIAT 850 64 74 »' war roue* l iw non SlO 95 

0399 FIAT 8t/t 73 70 S109S 

1073 ntSTA FORO tt 79 \ v w SlO 96 

0675 FIREBIRD COWI 4l mxNl -4? 74 |8 96 

9611 F0RD71 78 nciTO . R4xiwe SB 95 

0872 FORO 68 79 ly G*A«e iTO C*U»" X. 4 .4®#^ 18 95 

9349 FORD COURIER 7J 77 cowi 4* noon woemM SlO 95 

8705 FORO PICK UR 6 5 40* 2 4 4yw«»r men 121 lx* 8495 
I 045; FORO PICA UR 69 79 cewi * modtH 810 95 

8204 FORO VANS 61-48 Hr *' r S 4: Nr"***! S4 95 

0453 FORO VANS 69 ?9 cswi *' 6 4 V8 noon $10 95 

| 9434 GRANADA. FORO 7 b80 cowi* mcb*n SB 95 

! 0644 HONOA 340 400 67 75 * *< moo«i r* f *10 95 

. 0885 HONOA ACCORD 77 79 cowi 4' ~od*t $10 95 

B694 HONDA CNK, 71 79 cowi «< moors •'X CVCC SlO 95 

' 8204 INTERNATIONAL SCOUT 6? 73 800 A 0 n **bi SB 95 

I 0565 INTERNA TONAL 62 78 s*to -4^ Scout «4*en c*. + $896 

: 204 JAGUAR 5569 iMMrrrdti 74 34 3 8 240 340 *1095 

| 1043 >ACUAR | TYPf 61 72 cowi 4« 4<y*me* moban S10 9S 

9612 JAGUAR ( TYPE V12 71 74 c*wi *i^o)*i *1095 

9399 JAGUAR 1J6 6478 cowi * mx*i SlO 95 

%1? JAGUAR U 12 72 77 Sy 4» rroert r< Qarrw S1095 

9769 JEEP 50 65 Hr 4 A 6 cy tut<y *1695 

8207 JEER 66 79 W *< Ciworec Comminoo 6 Natenw min 6895 

9805 JCIP NAGONEER I w«i 230 one tfo 61495 

9806 JEEP UNTrtRSAL CJ 2. CJ 1 fwml t4C*r, m4«W SI4 95 

0509 JEER CJ V C. 6 CJ 7 55 79 St 95 

6856 JEEP K 150 170 cewi 4* tw*c4bmobmi S1495 

8739 JENSENHIAlIf 'tern o* <4cry f mtr^n 820 95 

1? 54 LAN DROVER 59 77 cowi 2 2A 3 |4i 4 bw mobNl 81895 
9773 LINCOLN 71 77* mobrnm wmwi SlO 95 

0481 MAVERICK 69 7; 6 c, < 170 200 250 cu n S495 

8211 MAVERICK 7? 77 ;?wi * moon 88 95 

1550 MAZDA GLC 77 79 c&wi 4 -oemt *1895 

0370 MA20A RU 70 75 cowi i w 4 coup* -N *10 95 

0171 MAZDA Ri 3. 108 70 74 cowi »• ~oo«n $10 95 

0444 MAZOA 7 1 78 me uO*i ; ‘A 4*<3 Covne medtn SB 95 

C880 MAZOA PICK UP 7? ?5 0 1600 4 *r C m^i *8 95 

0593 MAZOA 108 818 72 70 cowi 4> -oc*-i 810.95 

0573 MAZOA LSOO 1800 67 74 COWI 41 noon *10 95 

8197 MERCEOE58EN7 59-70 «a«c 1 90 200 >00 4 Dei* men *995 
0781 MCaCCOCiBCNZ 190SL WM «F 0*rw t mar-al SI 95 

1 746 MERCEDES BEN2 228 59 65 cowi 4i mjn SlO 95 

9483 MERCEDES-BENZ 220 68 72 mji* « aC nt Dmo SlO 95 



GENERAL REPAIR MANUALS - TUNING GUIDES - HOME REPAIR - TECHNICAL BOOKS 



i264 C ML TON AUTO REPAIR 7380 ter *1 Airw’Cjn C4n 
1226 CML TON AUTO REPAIR 7; 70 4r«Sl3 95 Soro* 

1 775 C ML TON AUTO REPAIR 5B 75 Rt»w S 12 95 Spec* on* 



S1695 
S8t5 
87 95 
*17.95 
SI795 

7111 CMLTON TRUCK REPAIR 7380 Amwcjr 4 wjwT«lmMi 817 95 
8541 CMLTON TRUCK REPAIR MAN 61 71 Hr M *« 2L> to* m*» *1995 
9700 CMLTONMPORT CAR MANUAL 73-79 f»AU m ••*bem *1495 
049? AUTO REPAIRS 4 PRICE $•»* rW V-*i 74 79 U* C4rl S7 95 

0445 CAR ECONOMY TUMNG GUOC it~ ’t meet f ro»* t** «4U 82 95 

7125 AUTO ART CONDITIOMNG 14 95 

8726 TRANSISTOR IGNITION SYSTEMS cowi *i SS 95 

1067 MORE MILES PER GALLON GUIDE *o* to eo t *ooe 4 cf«5 *7.95 
0546 ALCOHOL FUELS, him * met* ft* cm* *4 95 

7110 WttAlNO MECHANICS HANOOOOK «* -rj Vx Mtnw *4 95 
962? MON TO TUNE YOUR CAR fsoe *< C4H S5 95 

8030 POWER TUNING *>*r c4r Wet w <x Rv S5.H 

8859 CM DIAGNOSIS 4 REPAIR MANUAL 7080 ler •» GM can $9 95 

9671 BASIC CAR MAINTENANCE 4 REPAM *oofl o** to «4H wl* *4.95 

1712 8AMC AUTO REPAIR MANUAL A-HnsTarerrcer S5 95 

; 707 tASlC BOOVYVORN 4 PAMTMG $4 95 

1721 BASC CARBURETORS 4 FUEL SYSTEMS $4 95 

1 706 8ASC CHASSIS. SUSPENSION BRAKES v* 4 imu *4 95 

0791 8AS4C ENGMC HOTNOOOMC 14 96 

1 700 8ASC IGNITION 6 ELECTRICAL SYSTEMS »4 95 

0680 BASIC AUTO TROUBLESHOOTING ter *> cJ*i S4 95 

8359 BRAKE SERVICE GUOC «*N 4* m«**i 4 t,p*l S7 95 

3759 ELECTRONIC FUEL MJ MAN 7077 Hr ■< wlt<J CPI 89 95 

9576 CARBURETOR BASCS IrMmMC f. #6..<1 *• >J S main 88 95 

94H HOLLEY C4'6l M 2 4 4 tb V« 4 N6»Hd 85 95 

9652 ROCHESTER » tn 41 «c 4M. pem** 89 95 

9666 SOLE I CARBURETORS 41 14? &W* dowflralt mcdHl S3 9$ 

6354 SU CARBURETORS 1<« 4 nQutf »> to 1976 SB SO 

9423 STROMMRG CO CARBS AifNi ‘tO. c * w 1976 SI 50 

0734 WEBER OCOC pwha* m»r,.n 64 95 

1511 WEBER CAR BURET 0*5 ' 4 M mobHi le 1979 St SO 

B42S MINOR AUTO BOOT REPAIR it*p t»r iW(i Hm to 8495 

5104 AUTOBOO* REPAIRING 4 REPAINTING m* C»V *1095 

5106 GLASS FMER AUTO BOOT ccrnVucXr 4 w 8500 

9638 DESIGMING TOMORROVTS CARS bM re ImihM car S199S 
1071 CRCATTVE CUSTOMIZING *b* « 06<l Hw 4 pre 1495 

•491 PRACTICAL ENGINE SWAPPING hm to CO < nfM *595 

6029 OMSfl GUlOE cowi *wyr*r>| ow ck#**t iHotM 4 hm $495 

054 1 MOOCRN DIESEL CARS «yr«H » noon r* m S5 95 

7128 OKSEl. **o« H c«rwT wr cm **• x*upw 1495 

0602 GLENN 04SCI/CAS FI MAN 65 73 Bov* k jf *r «ncr 5 pna 84 95 
4432 OICSEL ENGINES HOW TO REPAIR (Ot.«W t>pr»<e (*** *7 95 

1017 AUTOMOBILE ENGINE RfBUHOMC *13 75 

9780 AUTO RESTORATION GUIOC 291 c«i *1195 



0555 CAR INTERIOR RESTORATION .Wu •• tan SI 9$ 

0587 PRICE GUOLUSEO CARS piuS 4 mpcari It tmi wn $2 50 
0906 OLD CAR VALUE GUOC **U *d'<r *7 95 

6331 GOLD BOOH el*o* uMbcP'kWMtiuW 46 70 *7 95 

BOO! IMPORTED CAR SPOTTERS GUOC *i»VWW? r-porty $1295 
4474 BYPASS IMSSION CONTROLS ? 1 77 GM can SB 95 

9534 Bmcx POWER MANUAL wtsrmanct r^r»| t*r V6 noon *5.95 
8685 GREAT CAMARO i.'.-pv »*cn»K* toe* on car 818 95 

984 3 CAMARO 66 70 rote tni rtirnt m«|«mciM pAji Si l SO 

8421 CHEVROLET RACING ENGMC "On to buM *7 95 

1243 CHCVY RAONG THE SMALL BLOC* luW prHxmane* S5 95 

9795 CHCVY PERFORMANCE |*«f* m* mail from w-*t tAockl S 7.95 

8225 CHCVY SMALL BLOCK to r*6>s *5.95 

9409 CHCVY SMALL 8L0CIL hc* k *c*0C 85.95 

0549 CORVETTE RESTORATION SOURCE BOOK 5347 trw w $19 95 
9402 CORVETTE PARTS BOOK 53 72 ew> pwl p<i «l 824 95 

0543 FABULOUS F1RCBIRO w (>cttr*. Mdmc* mtery f 18.95 

0946 FORO SMALL BlOOL *>• M ntwd *5 95 

9497 FORO V 8 "onto wowl 351C.351M 400429 4(0 ph*wi *7 95 

9498 PINTO. "On to •*to«^b IK* 4<|i OK. S 7 95 

8295 FORO PERFORMANCE "on to W 4 Mr tirw «r V*c* *7 95 

0572 MUSTANG COMPUTE HISTORY 5r«i« Muitare bco. ,« 827 95 

9877 POWER SECRETS o*Smei**| Yimo lor »PQmp*f9ymanc* *7 95 
8152 BOL TOW PERFORMANCE nHat *o tw, 4 wai t «*bo *7 95 

07)5 SUPERPOWER 4 *** *1* *7. 95 

94 20 TURBOCHARGERS. ho» to »Wcl 4 mtM> *7 95 

51 1 7 DCSGN 4 TUNING COMPETITION ENGMES *14 95 

•422 AUTO A4R00YNAAMCS *rfn**r>r»| fund4»»W«*l S7.50 

B441 HOW TO MAKE YOUR CAR HANOU itraW IrK* *7 95 

16 58 AjRCOOlFO ENGINES MANUAL al l 4 ?<y dw IS CM $7 95 

9419 SMALL CWGMI SCRVlCt MANUAL M l<y>u«Nr 15 CM SI 95 

SOSO LAWMMOWCR tm<l 4 to M poc>W mantl $4 95 

0556 SMALL TRACTOR SERVICE MANUAL cm 22 moil pop m»ei *7 95 

9525 MACHINING FUNDAMENTALS *c M 4l macNro Hop *>jC *15.95 

9147 EXCAVATOR OPERATION deiri tocMoti buNv crrai Sb 00 
059? FOR* l IR TRUCKS wvk* wwi #a pav prep mne 119 95 
9807 HCAV* COURT REPAIR Oom twceHm :>m pnn 8H 95 

0135 MOPED tf RVCE 4 REPAIR i< 4 -Wi $4.95 

0557 CHAIN SAW SERVICE MANUAL Vr top 34 mm $1 95 

9499 POWER TOOL HANOBOOH "on * *c mam«»n w Worn *7 95 

8002 OR. BURNERS N n rot tne trra $9 95 

BC06 WASHING MACMNES In 41 mm 4 -oO*U $4 95 

7 109 aOTHCS ORYE RS h. * W i no moOn $5 95 

1 264 SEWING MACHINE REPAIR wm, 44 mU W' M mm SB 95 

94 1 3 SMALL APPLIANCES V» to In 9w 10 no%\ comma" 14.9$ 

8727 KITCHEN APPLIANCES "Wt^i **>|*l muefi -on *5 95 

944 7 ELECTRICITY FROM W1N0. WATER 4 SUN "on t© f*t rt $5 95 

B728 SOLAR HUnNG 4 COOLJPIG "On to |T 4 PM $4 99 

— - - — - * — $4.88 

comjWf ura tn v*e co«rw 86 91 



(;ictor> workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy lo follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams. and specifications. 



SATIS/ ACT ION GUAAAMTEf 0 OK TOUR MONET BSCS 



.74 7 MERCEDES-BENZ 230 bl 68 me 7305 4 V *1095 

1 748 MERCEDES BENZ 250 65 (8 cowi 41 mcdeti H09S 

94B5 MERCEDES-BENZ 250 280 6872 4* noOn 5*.l 230 *10 95 

0416 MERCEDES BENZ 6B 73 me 280 300 4 3SO 450 VB mb* $9 95 
8439 MERCEDES BENZ 74 79 Cowi *4 >reWi me OwWl *10 95 

9773 MERCURY 7177 fer «i rrooei Cc*4r 110.93 

1 105 MC TA TB. TC. TO TV 36 55 SlO 95 

;098 MG M^GCI 38 78 cowi a* meb»H $10 95 

1106 MGA MGB 55 68 cewi *• moon me r*n tarn $1095 

1 720 MGB MG8CT (9 79 a* raosiNr 4 roup* noons $10 95 

4396 MGC * Mclery mared* $2095 

091 f MINI 59 78 cowi ai noon me M«.Coeo*r $10 95 

94 >6 MONARCH MERCURY *5 80 cowi a* noon $4 95 

0884 MONZA CHEVROLET 75 BO pul Alt'* Start** Sfcy"*n» $8 95 

9876 MUSTANG 4 65 12 cowi $• teyimb* noon S 10 95 

0479 MUSTANG VS 65 73 cowl al moon *10 95 

827? MUSTANG R 74 7 8 cowi *4 V6 4 *8 •’otti *1095 

Bit? NOVA 69 79 cowi al 4 6 4 VB "«aMH 19 95 

7107 OLDS CUTLASS 70 77 cowi *i me 44? nox<i $8 95 

0002 OLDS 6 B *1 74 'actc*> i"op -*»u4 mu* |re« ynar $1195 

0008 BLOB 75 79 factory IN* mifMl nuK|i*WP *17 95 

1 724 OPEL KAOETT 62 73 1000 1 100 1200 mob*i *10 95 

1752 OPfl KAOETT 67 7J 1500 .700 l900mbi 81095 

B?7J OPEL 66 ?9 6* Al "bOni •"( 1900 Ma"”4 4 rwivt 810 95 

9509 OPEL GT 64 73 cowi * 1900 noon SlO 95 

0876 PEUGEOT 504 68 74 iyuM -oom SB 95 

7124 PEUGEOT 504 68 78 lor a* CM*n*mob«*i *1095 

0883 PINTO 70 79 cowi a< nooms rc M*cu"y kxui $0 95 

1145 PLYMOUTH 55 71 «K me 8rt*br* fur, Sar* N *10 95 

0074 PLYMOUTH 72 76 »ir, VP 0*r SuD u'b»" no% $0 95 

1460 PLYMOUTH HORIZON 78 79 cowi * moowi SlO 95 

0030 PON'lAC 7i 78 mop fnanua 1 gn* ,«■' So 1974 1976 *18 95 

0489 PONTIAC TEMPEST 60 73 Al m Ml "C GTO. L* Ma*i 1195 

1650 PORSCK )H 57 65 cowi A 84 C »^jo*i SlO 95 

158: PORSCK 911 64 73cowia* mooen *1095 

8173 PORSCK 911 74 77 inciwdtl N S Tar|a Ca*r*ea *1095 

1590 PORBCK 912 65 69 »m t $82cc *«•* 81095 

9834 PORSCK 914 7D76»i "«orirK9l4 6 *1095 

0983 PORSCHE 924 76 7| *10 95 

0372 RENAULT 3 72 78 * ai noOn re L4 Car $10 95 

1224 RENAULT 8. 10 62 72 COWt 44 mad** me 1100 *10.95 

9428 RENAULT 12 69 75 »wi * modWl me #utc l'4*l 810 95 

0643 RENAULT 15. 17 7’. 78 41 mOH me Tl *S *10 95 

1554 RENAULT 16 6S 78 cowi a* madri *10 95 

0395 ROADRUNNER 4 tATtlUTt 68 73 * -oWi SB 98 

0750 SAAB 99 69-76 eowi al moon tnelw *w<ncn *10 95 

B44C saab b ? -nrnrnmmmmtUHm siots 

1098 SPRITE SB 71 cswi * M* . 2 3 4 4 moon S109S 

0058 SUBARU 71-77 towi*imod«iimport*4 SI09S 

0843 SUNBEAM T1GOI 'W'mr oUKay> mop mama* $20 9$ 

0489 TEMPEST. GTD U MANS 68 73 M -kHHi SB 95 

8119 TORINO 68 75 a* medn*c(H> Rncfora $8.93 

0912 TOYOTA CEUCA 70 77 cowi * mcon mexytad $10 95 

0879 TOYOTA CEUCA 78 79 * 10 95 

7 127 TOYOTA COROLLA 68 74 for •> "OOHl *10 95 

981? TOYOTA COROUA 75 78 »i "Odmi pul 3 ipd tr4"l $1095 

0926 TOYOTA CORONA 69 73 Nr M 4<yi moo*y ry M" R $1 0 95 

0886 TOYOTA CORONA 74 77 cowi *> 4 cV moOn 10 95 

0 7 54 TOYOTA CORONA 14, 2 7? ?6 tor a» 6 C,i"dm "O0*l 11095 

064 7 TOYOTA HI LUX 6B 79 cowi *J PC* WC modn $1095 

8524 TOYOTA LAND CRUtUR 64 77 cowi N> mcdcri *10 95 

1 700 TRIUMPH SPITFIRE 69 78 cowi hi -oom *18 94 

12)1 TRIUMPH TR4 6] 67 eewi * mod*n *1895 

1015 TRIU04FWTR5.TW6 67 76Mm*dMme TOSO 81895 

8693 TRIUMPH TR7 7V79 $10 95 

0384 VAUANT 63-67 cowi4i 6 4 v8 medrn $1095 

8192 VALIANT 68 76 HI f"dn r«c Sens« Sw*Ttf 88.95 

0547 VEGA 7? 73 a* 140 CE) 4 GT 140 00 modn $8 95 

0SB4 VEGA 74 77 «a modal me Motm *«*pf Conow v«ta 88 95 

9404 VOLAJK PLYMOUTH 76 78 *1 mOOHL $0 95 

1221 VOLKSWAGEN 0CFTLE 54 67 bp in md« ix H G S10 9S 

0140 VOLKSWAGEN BEETLE 68 77 ccwi *< -cdf-i me KG SlO 93 

0419 VOLKSWAGEN RA88ITSOROCCO 7 5 79 IP imrafroo^ $1050 
81(6 VOLKSWAGEN RABBIT 77 80 PWWPraNtiH, $18 50 
1547 VOLKSWAGEN BUS 54 67 *icwtw W tr»Moon*t - vH $10 95 
7130 VOLKSWAGEN BUS 68 78 •* CH^pp* <r twiportt* m 0 % 810 95 
9582 VOLKSWAGEN TYPE 1 62 73 5y iqwNd faiYtOC* 81895 

9778 VOLKSWAGEN 41 1 . 412 68 74 cowi H moden *1895 

8740 VOLKSWAGEN OASHf R ?4 79 cowi al moOn *17 95 

9444 VOLVO PIIOO 60 73 » -oom me l 4 IS SlO 95 

1754 VOLVO 142. 144 145 66 74 Ay • -oorj me 5 4 E S10 9S 

9558 VOLVO 164 6875 ler p -eodn me IW ywemn SlO 93 

3729 VOLVO 242. 244. 245 74 79 fer » r* U rroOn SlO 95 

8)1 1 VOLVO 262 264. 265 75 78 * -cdWi me H* $10 95 
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BETTER GET 
WINEGARD! 



OUTDOOR ANTENNAS 

Improve your TV picture with a new 
Winegard antenna. Patented design 
assures more signal . . . you get rid of 
ghosts, snow, weak color. Anodized, 
rugged, gives you strong, clear recep- 
tion on all channels. 




FM STEREO 
ANTENNA 

Indooranten- 
na with solid-state 
amplifier reduces or eliminates multi- 
path distortion, strengthens weak, fad- 
ing stations an average of 5.6 times. Sits 
on or near FM tuner. Model FM-4400. 




INDOOR TV- FM 
ANTENNA 

Improves both TV pic- 
tures and FM sound. 
Perfect for apart- 
ments.dorms, homes. 
Goes up fast, easy. 
Complete package, 
including wire and 
plant hanger hooks. 
Model AT- 5001 . 



^ ^ AUTO FM STEREO 
SIGNAL BOOSTER 

j r Extends range of 

auto FM stereo for 
^ more stations. Amplifies 

signals an average of 8 times. 
Reduces fading. Fits under dash, with 
only switch visible. Model BF-8809. 



Winegard: your assurance 
of quality and performance. 

Write for the name of your Winegard Dealer. 



\TW WINEGARD* 

\ Vk V/ TELEVISION SYSTEMS 

VJVJ « The Winegard Company 
3000 Kirkwood St. • Burlington, IA 52601 




Emergency garage-door lifter release leta you unlock the door In event of power outage. 



Don't get locked out! 
Add an opener release 
to your garage door 



I f your garage is detached, with no 
side entrance or unlocked win- 
dow to climb through, the emergen- 
cy release cord of your automatic 
door opener will be locked inside if a 
power failure occurs. After power 
outages twice kept us from using the 
car, 1 decided an outside release cord 
was a necessity. 

To rig the release, attach five feet 
of drapery draw cord to the latch re- 



lease lever alongside the regular re- 
lease cord. Route the new cord un- 
der a guide centered on the door. 
Thread it through a hole to an out- 
side pull handle. 

Leave slack in the cord so that 
when the door is raised to its full- 
open position, the cord won’t be so 
tight as to release the latch. Position 
a very light tension spring to take 
(Ple as e turn la pane 42) 
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-IT-YOURSELF SIDING! 



You cm le-skK your tame yoursett w*n m ct 
our nxuntoy after isoO atumexim myt a steel 
seine HOME KITS M then mwe » mud) 



Example* Of The Types Of Homes WMch Can Be Covered With Home Kits. 



to t'000 pei errto ft selling HOME KITS 10 

P m tnenffi and nerghoors Hens new it was 
inmi tame ahcli needs siding you cm 
ciecome a pan lime ior lull time siding dealer 
tor Aunmum industrcs Amaru s Ingest mad 
order siding datHMa To be egitke lot a FRFt 
aealersnip fx must apply one id on Us 10 
you oen tame 01 cause you II but you M 
x au emesale deato s cosi eticn is about 
S Ww me naienai trtiage applied sidmg cost 
Then shot you Iren* and tee hoe 



I you choose you can male even mat money 
ft applying the k« to them 
Ou MOM? KITS a-e composed d die Imesl air 
swum imyi a sled stong aveiatue and once 
you've installed a lul on you tame you II Mue 
the contdence lo sea them rou ll be aMe to 
talk first-hand about now gieat these kits 
really ai? 

Ad iMeruls necessary lot a durable and pro- 
lesscral locning job are deluded In our HOIK 
MTS kiadddion to the siding panels ttamsefces 
yout lecetre all td the accessor es lor the In- 
■shmg touches such as nurdotn tun aoot 
him and pre shaped ctnw mottngs oeeven 
nciude (he proper nails 

HOW-KITS are availatde n id sues and ■ 12 
cokes And you int kn comes with tnotessionai 
siding appliedfoi s loots x no addnunal charge 
Fdi m the coupon Deioe » call us loll tree at 
1 800 6*3-9904 lor a FREE ALUMINUM 
MOUSTRCS DEALERSHIP 



QUESTIONS 
AND ANSWERS 
ABOUT HOME-KITS 



WHAT IS A HOME-K1TT 

A HOME-KIT it a complete kit ot witter 
aluminum, steel or nnyl tiding tor cov- 
ering a frame home The dealer a firar 
kit conaleta ot all the aiding accessories 
and 100*1 lor covering a certain tire 
home HOME-KITScomem I4diffwent 
urea Com overt mutilation muructiona 
are included 

IS IT HAND TO APPLY ALUMINUM. 
STEEL. OR VINYL SIDING? 

No It you can drive a nail and cut on 
a ttraight line with tin arupe. you can 
apoly aiding Our inuructlona are very 
eaay lo follow 

WHAT ARE THE PRICES OP 
HOME-KITS? 

Our wholesale dealer pncee are about 
K the national applied price It you 
would like to become one ot our part- 
time dealers (or a lull-time dealer] just 
fill out the coupon and mail H to ua or 
call ua toft-free at t -boo-baj-obo* We 
will tend you our CONFIDENTIAL 
DEALER S MANUAL AND WHOLE- 
SALE PRICE LIST We will not bother 
you with a personal visit No talesman 
wuicaa on you 

WHAT DO I HAVE TO DO TO SECOME 
A DEALER? 

We requite ell our dealers lo apply one 
HOME-KIT to their own home lo qualify 
for a deals rstiip 

You can work as a part-time or lull-time 
aiding dealer Most ol our dealers are 
part-time workers they use the 
HOME-KIT is a method of supplement- 
ing their regular Income 

CAN I BUY MY FIRST HOME-KIT ON 
TIME PAYMENTS7 

Yeemdeed In feet most a* our dealers 

buy their first HOME-KIT on either an 
FHA Home Improvement Loan Plan or 
with our special *7 00 per week plan 
with no uteres! end no carrying charges 






nwyVSv 



HOW MUCH WILL I SAVE BY BUYING 
HOME-KITS? 

Our HOME-KITS are priced to our 
dealers at about *2.000 00 leas than 
the nuional average applied price You 
will be a meted at how inexpensively 
you win be able to buy a complete aiding 
kit. including all accessories and all 
tools 

HOW DO I GET A DEALERSHIP? 

II you own a home which la suitable lor 
the application ot aiding your first uep 
IS to mall in the coupon or call us toll- 
tree at I 000-CA3U804 It we have an 
opening in your county tor a part-time 
or a lull-time dealer we will let you 
know There la no charge for a dealer- 
ship except m the purchase of your first 
HOME-KIT You ere under no obliga- 
tion by mailing the attached application 

WHAT WILL I GET WHEN I CALL OR 
MAIL IN MY DEALER APPLICATION 
COUPON? 

We will promptly mail to you a CON- 
FIDENTIAL DEALER S MANUAL AND 
WHOLESALE PRICE LIST and tree 
samples of the various types ot siding 
we distribute You wMI also receive a 
certificate that wui tentatively "hold" a 
dealership for you m your county. If one 
le atm available 



EARN UP TO $1000 PER SALE 



ALUMINUM INDUSTRIES 
OF ARKANSAS 

300 Phillips Rd North Little Rock. AR 72117 



APPLICATION FOR DEALERSHIP Dept raio 

WITHOUT OBLIGATION please mail me all o I the materials mentioned above 
including my FREE 4S-pege CONFIDENTIAL DEALERS MANUAL AND 
WHOLESALE PRICE LIST DEALERSHIP. AND SAMPLES I own a home 
which needs to be re-sided and I understand that I must purchase a HOME- 
KIT for my home before I can sell them to the oublic NOTE No salesman wilt 
knock on your door we distribute exclusively by mail 

print) 



My name la (i 

I would like lo be considered lor a □Part-time D Full-lime dealership 

STREET ADDRESS: 

[The above eddreea must be Ihsi of your home which you ere considering 
re-siding 1 

CITY STATE ZIP 



My phone number is. . 

SIGNATURE 



Mail Coupon or Call Toll-Free 









Uncle Henry’s 
Newest Lockblade. 



“It’s a little Beast. Guaranteed T 



Slip a Cat Paw™ into your vest pocket and you'll dts- 



i yoi 

cover a dozen reasons a aay to use this little beau tv. 

It’s trim and slim, but packs the heavyweight features 
that make Uncle Henry world famous. 

The 3" stainless steel blade is totally rust resistant. 

Like cvcrv Unde Henry®, each Cat Paw Is guaran- 
teed against loss for one year from date of warranty 
registration. 

Find out more about the entire line, 
all made in the USA, send for the all 
new, free Old Timer® Almanac today. 




Ell N V 12420 



New Ta ble To p Invention I’ulv You in 

PROFITABLE RUBBER 
STAMP BUSINESS 



Hmm Operator, mom mmko 
tlk.se AN HOUR to Ba.F 

■aa a one. M oaopolt a ad by 
a few Mf coapr.lrr 

Rubber uampi bring high 
prVm-coM oaly prnaM to mall, 

Mak» up to 116 SO prr hour Sun n 
•aruhom Makn any kind of damp Everything 
aupybfd Iran boa you caai pet you own biulnraa FREF. 
Wall aand you Uifcrmulon without obligation about ttaba 
highly pnfeaUa baatnru For 6 m Information yrod name A 
addraur today on a poaacard to: 
labw, Stamp DK . Dapt. R I JL 
ISIS Janta. Chicago. D. MUI 

OR CALL TOLL FREE NM1I-MH 
IRfu ill R aaldaata Cal N6I7MIM 
*« baara a day-7 daya a waat- larJadfap Saaday. 



SPARE TIME INCOME? 
SELL KNAPP SHOES! 



Sell famtxis Knapp Cushion Comfort 
Shoes full lime or part time to supplement 
your income Enjoy the financial success 
and security you've always dreamed about 
Millions of repeat customers Earn higher 
commissions plus bonuses No investment 
Free selling and training kit to qualified 
applicants America's No 1 company m the 
direct selling shoe industry Write Knapp 
Shoes. Dept 5007, Knapp Centre. Brockton. 
Mass 02401 

£3 KNAPP 

America works In Knapp Shoes. 




OON’T GET LOCKED OUT 

( Continued from page 40) 



up slack and hold the pull handle 
snug against the outer surface of 
the garage door. 

The cord guide is simply a base 
block with two '/4-in. plywood sides 
to support a %-in.-dia. dowel around 
which the release cord runs. This 
guide can be attached directly to the 
garage door, or, as in my case, can be 
mounted to the steel strap to which 
the automatic door lifter arm is at- 
tached. 

Drill the necessary holes for 
mounting the guide and for exiting 
the release cord through the base 
and support. 

Camouflage the pull handle 

The pull handle should be as in- 
conspicuous as possible to avoid un- 
warranted entry. Drill the Vi-in.-dia. 
exit hole at the inner contoured edge 
of a door panel frame and at a con- 
venient height. Make the pull han- 
dle as shown and clamp the cord end 
securely between the pieces. Once in 
place, it is important that the cord 
should blend with the door framing 




Cord, tied to existing release lever and ten- 
sioned by spring, Is threaded under guide 
and through hole in door (to pull). 



as much as possible. Paint the pull 
handle a color to match the garage 
door. 

Although all the drawing and pho- 
tos show the outside release-cord ar- 
rangement on a sectional garage 
door, this scheme will work out just 
as well on a one-piece garage door. — 
Wilson G. Walters. 
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BE AMONG THE FIRST TO MAKE THE SWITCH TO RENEWABLE ENERGY! 

GET A HEAD START NOW WITH THIS NEW WIND GENERATOR— YOUR INTRODUCTION TO INDEPENDENT POWER 




HELIUS TC25K 
VERTICAL AXIS WIND GENERATOR 
only $379 

ASSEMBLE IT YOURSELF! 



tcm snctfeiiwo-sur jurat -coasrur umm -wn-un 
sir uamK icme « nice »im imos 



• Oflimani — HrtgM 4 D in iDHmiri dinMIir 2 ft !8« l7Waml 

• toei|M_4? to (21 4 kg) <Sto«pt"t *et|W— 56 tt (25 5 kg ) ) 

• Rated operitxg paw— 25 «fl» (125 mth at 2 amp pel 

• Manmuoi pen*! — 1 50 nails Rated pmti *t 22 npti (31 in DO 

• Vtttag* rang* 5 12-2402 mts a-d appropnptt uetfago regvatoi 

• Cantflitm ts 1 10 vac tn ukk inuetwi 

• MaUnali- 4pm ii**- Hugh loan untfleclid Dp ctM a npoiir* 

St-i»:!ut* fc:«lT6 HHM alto* and eactragefrenaxl 



Bearings KtlPd permtnenl luDed denp-grtoM Dali 
kaenagi 

a Onp'akr iKtagad gap IC256 *e inanta n patted aim *atD kit 

CtWUU ASSMUl WC1M IM OPIRAIIO* ItfOBtoATlOa SUP 
run with rut in 



A NATURAL ALTERNATIVE TO EVER-HIGHER FUEL AND POWER BILLS 

FREE ENERGY! 

START GENERATING YOUR OWN 
POWER FROM THE WIND 



USE IT TO CHARGE BATTERIES — 

urd stale mtngeratm hr cartages Doan. RYs umpag Mantis ea»>i do a IV Imar or 



emerge** peaor sgnts alter aumjs portable pwa toll*. 



WIND SURVEYS' - Thl IKS an IDO* in aadly Don met mud energp *ou an gel from in* ite and di nnelrae 

tnraug* IDO uoooni tit* eat TC25 to Imd out atietner il aid pa* icu to miun a large mod jenwaior and a ram to Dnd IM Dnt aind sitr 



ELECTRIC VEHICLES Gt! a free Rid* Dmd pour aan apmnoaial metnr wticlo and cna'l* d Dsn (Do aind 

TD* TC2SA |i*n pm IDs Dandi on ooponanco pan naod to Nandi* (Do Urger M pale rloctnc car systems 



aiimui snau *« bbuioi nut imd— an sun ioruie 

Until non. It aai m oaq taia Di Dadd poor pan Ion cool mod genera's 
Ss iDtrmai tngmeen setoulto design a compwtr* nr* N*o cd aindpnw 
conwntr that a’lOnD could asiembi* aith limp* icon K Dad to ta nr* 
tnr « onl ftiird* inaD* and utt in lugn et gull* amdi D alio Dad to 
ta omnrdiractiaul t meaning trial tin rotor meat upturn IN* tad rrarjj pi 
tt* aind from ad dirortioai adDout sMmg anund to taa **to too and) 

n Tisno mat au- 

tha partmaanu and COdt at mar* tnoan near tpptt aor* urtlultp com- 
pand Tnutfr Dp o proem ot esmnetn* on ergiraors latcctrd IM impa 
ine dnidio baron iii nttr TDontDooeottoaomanoramf (iirtMr taoiaii 
rude ioacti profrttm ai radical lerou* output UMt n lawrvn poan n 
drtnwod in pu>m and I Savmnis rator could Do itlMad * iti man) 
torsuo fovtwnr 

« Mom it soi pet imtnu of im mum totot 

TKt oafrenri turned nut la Do sntdiiofr died Enrpendp knea that die 
ter Os* eNaractor-itie id i Saxaul rator could Da arpnaod at man 
not— Dp decking Dao at am pdas* slu*IM rator segmenli IDermto 
engneeri masoned taat ID* deei nr one output aouW Ihterrncan* Do 
o rto eood D* PUcDini in afoidt numtn of wen rain «e| merits nrd re 
tDo* uirentod the Helms rater ID* 90 degree taut pf IM Danes (ran On 
•hi J , :n t .*t* , •.’Toe." :-t;.jl torque The jrot>*n all sehed • 
•era tr*e id rator Dad Doe* Data' Orient i an appled tor and a braid naa 
product eras denoted and prepend tattnttU rung raneaatde taer(p 
■arm 



im iirotk (inns mb itats aura 

At toil lie* t«d us mat nedod* noidd rvat earn to one a mail aind 
poatt lpsaom—less gun tdoaatt sue But rareaaD* mern trdDusiaits 
and Odualars afro could too oil* too chart* He lutun of Bond merp 
luRRIei Dept asking at tor a «* cost tat efUctiw and gencratv lo 
poatr ■ aeetond cottage, tor RVt atactic lenroi Datter* ctiarging 
scDool #no*Bf praects and maty otter saall ual* uses Don our can- 
tumors toll us ta* TC25 Heltus Rotor is oiacttp ntol to aoio loo* eg 
tor"— ttep prosed tie eijedi aranp agan' 

cri tM fiu v mo (RfRCT-wnmi shrom i mou 1 

Vou raaifr sane Dp asiaatMing pun pan Holms roan Van pap ontp tor 
IM frgDeit Dualrtp enmocnan t s and kardaare LacD rator id com cum 
pMta a*N I user s guide— aR poa need la Mo* Hod use* Dtp milita- 
te* operator ermj Dettanes ragulaton and martars Vou Owl hat* 
to Do an apart to cut m* IC25R Dd togotMr- ast a fra louts ait* 
chat step- tip- stop sistiuctans and trdnat* ndik tools, pao pie oatn 
noipiiln ci togei! ail pou toad to ampMo pout msuilolicn a • it 
lone' or otlsor nesmt ng and of ccarsa a Dattarp and rogioacoi 

A VISUALLY ATTRACTIVE 

“SCULPTURE IN MOTION” 

—ENHANCES YOUR YARD 



SPECIAL INTRODUCTORY OFFER 

MAIL TO— THERMAX CORPORATION 

2G41 NORTH MAIN STREET 
WALNUT CREEK. CALIFORNIA 94596 

[" TC25K HELIUS ROTOR KITS Pleas* ship me kits for ONLY S37J each (2 for $720) ; 

1 plus $20 per kit tor shipppmg and handling in continental USA or Canada - 

I TC2SG GENERATORS — P ease ship me generators and free plans for ONLY $69 I 

I each (2 for $130) plus $3 each for shipping and handling in continental USA or I 
| Canada | 

• top naan or Or tneci r cradit can) aSamatm is (nomad 

ICafrtorma rardoatp paaaw add 1% satos tail I 
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ORDER NOW 
TOLL FREE 


CtUII C1*0 CK704KRS 
till FREE ORMR «S« 

CAU MO-22) 1117. ia fOR iniRSIOto 211 

i«l CAUTORNU CAU IOC (72 3545) 

In Canada all 613 432-0134 



SATISf 4CTI0R tUARARTHD • pou ra net conplotot, satislad rat* pur 1C2SR Hums Rotm kit or 1C2SG 
gonoroir ■«<*• d to Inoraai a on pro condition aiiDm 10 dors ot ractipt tor a prempt ralund 
Phase allcra 2 4 aeeei lor us to ptoctss and sDip por order 



FEATURING— THE AMAZING NEW TC25G 

PERMANENT MAGNET LOW-RPM DC GENERATOR 



Each Helius rotor kit comes complete with one 
TC2SG generator, which was specially designed 
for small-scale renewable energy applications. 
You can buy this generator alone for ONLY 669 (two 
for $ 1 30) and get a complete user's guide as well 
as FREE PLANS to build three new energy pro- 
ducers. 

• WATER POWER — Construct your own small hydroelectric po**er sta- 

tion. 

• WIND POWER — Build a Helius rotor from plans 

• PEDAL POWER — Convert a bicycle to generate electricity. Pedal your 

television set) 
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Amazing new antenna design 

Whenever you change frequencies 
to transmit or receive, a different 
antenna length is desirable. An an- 
tenna that works great at one fre- 
quency may be far too short or too 
long to work right at another fre- 
quency. 

Right now, most adjustable an- 
tennas require a physical telescop- 
ing of elements to regulate length 
(such as a television’s rabbit ears) or 
electrical “traps” such as a ham’s 
trap dipole antenna. Both methods 
have certain limitations. 

A revolutionary concept has been 
developed and a patent applied for. 
It is a liquid antenna. A liquid con- 
ductor (such as mercury) is con- 
trolled by gas pressure within a non- 
conducting tube. The height of the 
liquid antenna (the mercury col- 
umn) is regulated to give the best 
length for the frequency being 
used. 

This regulating can be done by re- 
mote control, either manually or 
with a feedback-sensing device. A 
microcomputer could be used to ad- 
just the antenna instantly and auto- 
matically to compensate for the fre- 
quency it will be used on. 

For the average listener, this 
would mean no more adjusting and 
readjusting your radio or TV anten- 
na, better performance and greater 
capability to hear “weak” stations. 
For professionals, it may mean 
much cheaper antenna installa- 
tions. 

As yet, the patent has not been li- 
censed for manufacture. Those in- 
terested are invited to contact Don- 
ald Wilson, Box 651, Encinitas, Calif. 
92024. 

Liquid antennas may be the wave 
of the future (if you'll forgive the 
pun). 

TV for the deaf 

Millions of handicapped and partial- 
ly handicapped people have been cut 
off from enjoying television. With- 
out good hearing, it’s impossible to 
follow most TV shows. 

There is now a “closed-caption- 
ing” system of TV viewing. ABC, 
NBC and the Public Broadcasting 
Service each offer about 20 hours of 
programs that include captions for 
the deaf. An adapter or special TV 
set is needed to see these captions. 

Sears sells the adapter for about 
$250 and a TV with a built-in adapt- 
er for $520. If you or a friend are 
hard of hearing, this is certainly 
worth investigating. 




TO CB RAOIO 



Foil that CB thiefi 

I have a friend who is now on his fourth CB set 
in two years. The first three were all stolen from 
his car (one when it was left unattended for 
only 10 minutes in his own driveway) He 
hopes this fourth set will last a while longer — 
because he has installed it so it can be easily 
removed from the car. When he is not in his 
car, he'll take his CB set along with him. 

His CB set is wired to his fusebox, but with 
the addition of a polarized plug in the d.c. line 
so that he can quickly unplug the set. Then he 
has only to remove the antenna connection 
and take the set from its bracket— and leave 



with the CB unit in a carry -along canvas bag 

The plug costs less than a dollar at any elec- 
tronics store Be sure it's the polarized type. 
This means it will only go together one way, 
with no danger of plugging it in backward and 
shorting out your set 

While not as convenient as a sliding mount 
(which makes and breaks all connections auto- 
matically), it is about $12 to $20 cheaper An- 
other advantage is that you only carry the CB 
set with you, not half of a heavy sliding mount 
as well. 

Burglar-proof your CB — today! 



I’ve been waiting forever! 

You may call a long line at a bank or 
cashier an annoyance (or worse), but 
it is technically a queue. And how 
long is an aggravating queue? 

Well, a company called Bank Data 
Bank has invented the Q-Minder. 
This little device uses motion detec- 
tors to watch the line and a comput- 
er to process the information. 

It then presents the information 
as plotted curves or numeric read- 
outs. The information may be useful 
in helping to shorten the waiting 
time by better utilizing personnel. 
More information can be obtained 
by contacting Bank Data Bank Co., 
Box 80, Carle Place, N.Y. 11514. The 
line forms to the left. 



any of these three home computers. 

But because the computers all 
have different graphic commands, 
Avalon Hill did not use graphics. 
Still, the games are quite good. We 
looked at one, Planet Miners, that 
prints a respectable solar-system 
map without special graphics. 

A smaller company, Dynacomp, 
also has some nongraphic programs 
for the Apple and TRS-80. One, called 
Valdez, is a richly detailed simula- 
tion of a supertanker mission. 

Avalon Hill products are available 
in many stores or you can order 
them from Avalon Hill, 4517 Harford 
Rd., Baltimore, Md. 21214. Dyna- 
comp’s address is: Box 162, Webster, 
N.Y. 14580. m 



No graphics, but beautiful 

Many home computers offer some 
very nice color and graphic capabili- 
ties. But it isn’t true that a program 
must use these capabilities to be en- 
joyable. Avalon Hill, a major game 
company, just entered computer 
gaming in a big way. It’s releasing a 
series of games for the Apple, TRS- 
80 and Pet computers. Each pro- 
gram is recorded in three different 
formats so that you can load it into 




BY - 
NEIL 
SHAPIRO 
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What’s the 
in Calvert 



It's small batch distilling. 

A painstaking process that 
retains only the smoothest 
part of the whiskey. Taste 
Calvert Extra: The Soft 
Whiskey. You'll agree our 
small batch method is worth 
the extra effort. 




SCIENCE WORLDWIDE 




Satellite data provided view of sun's surface, where temperatures range up to 10,000° F. 



Portrait of a star 

The picture above of our sun came 
from instruments aboard a satellite 
that may help scientists produce 
more energy on Earth. 

The picture was made with data 
from a coronograph/polarimeter, an 
instrument on the Earth-orbiting 
Solar Maximum Mission spacecraft 
launched last February by the Na- 
tional Aeronautics and Space Ad- 
ministration (NASA). The promi- 
nent spike angling off to the right is 
a streamer of gas extending more 
than a million miles from the sur- 
face. 

Spectacular as the image is, 
NASA scientists were even more 
pleased by a sudden flood of data 
from the satellite shortly after this 
picture was received. Later trans- 
missions revealed evidence of a 
huge solar flare, a sudden violent ex- 
plosion in the sun’s atmosphere, 
which disrupted radio communica- 
tions on Earth for more than half an 
hour. Temperatures in the core of 
the flare, the satellite indicated, 
reached more than 100 million® F. 
NASA researchers were unable to 
construct a picture of the flare itself 
because of its angle: It shot almost 
directly at Earth. 

Flares are particularly interest- 
ing because they are natural exam- 
ples of fusion, the combining of hy- 
drogen ions with a release of energy. 
Many university labs are trying to 
duplicate the action of the sun in 
containing hydrogen ions in mag- 



netic fields until they fuse and emit 
heat. The goal: to capture the heat 
and generate electricity, using prin- 
ciples as old as the sun. 

Direct line to the brain 

Stanford University researchers 
are on the verge this fall of implant- 
ing an “artificial ear” into a test 
subject. 

Unlike a standard hearing aid, 
which amplifies sound, the Stanford 
device would convert sound into 
electrical signals to stimulate the 
firing of neurons in the auditory 
nerve. "We are, in effect, attempting 
to trick the brain into thinking the 
ear is working when actually it is 
not,” said Prof. Robert White, direc- 
tor of the Institute for Electronics in 
Medicine at Stanford. The Stanford 
ear comprises an external box to 
convert sound to electrical signals 
and transmit them to a receiver the 
size of a quarter implanted in a cav- 
ity above the ear. The receiver, in 
turn, sends signals to nerves leading 
to the brain. 

Previous models have given deaf 
people speech cues and clues, to help 
them know when a telephone is ring- 
ing or someone is knocking at the 
door. The latest model has been de- 
signed to provide full speech com- 
prehension. 

A plea to the Soviets 

Several U.S. scientists have urged 
the Soviet Union to take the lid off 
information about a possible nucle- 



ar accident more than 20 years ago. 

Researchers John R. Trabalka, L. 
Dean Eyman and Stanley I. Auer- 
bach reported further evidence of 
the accident in the Ural mountains, 
about 1000 miles east of Moscow, in 
the winter of 1957-58. It apparently 
involved the release of fission 
wastes into the air, possibly because 
of the use of dangerous and now-ob- 
solete storage techniques at a mili- 
tary site. Russian papers have 
maintained that contamination 
around the Kasli area was the result 
of the calculated application of ra- 
dioisotopes for environmental stud- 
ies. But American researchers con- 
tend that Soviet publications are 
uncharacteristically vague about 
which specific sites were involved in 
the studies. 

Writing in Science recently, the 
authors urged the Soviet scientific 
community to share information on 
what really happened as a contribu- 
tion to the safe development of nu- 
clear energy. 

Looking with sound 

Electron microscopes have given 
scientists a glimpse at the world of 
atoms (“Mining Atoms in the Gold,” 
Science Worldwide, page 12, Oct. ’79), 
but they have one large disadvan- 
tage: They can’t be used to examine 
living cells because specimens are 
held in a vacuum. 

Now some California physicists 
are close to developing a new kind of 
microscope, using high-frequency 
sound, that could keep these cells 
alive while researchers are studying 
them. 

Prof. Calvin Quate at the Ginzton 
Laboratory of Applied Physics at 
Stanford heads a team working on 
an acoustical microscope. Similar in 
principle to a sonar set, it beams 
sound through short sapphire rods 
at a target specimen, then collects 
sound energy scattered by the ob- 
ject. “Echoes” provide a picture of 
tiny organisms, without killing 
them. W 
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A third less tar 

than the leading filter 85 



Longer, yet lighter 



Pall Mall 
Light 100's 



10 mg tar 08 mg nic 



Leading filter 85 



16 mg tar 1.1 mg. nic. 



Lowest brand less than Q01 mg tar 0.002 mg. nic. 



PALL MALL LIGHT lDDs 



DJ 



cigarette by 



FTC 



method 



mcotm 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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FEIRER 
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★ Master cabinetmaking techniques. 

★ Become an expert at using hand 
and power tools— even lathes, 
routers, shapers. 

★ Learn how to build furniture, do 
fine interior work. 



• 928 PAGES 

• THOUSANDS OF 
EXPLANATORY PICTURES 



MAIL ATTACHED CARD TODAY OR WRITE TO: 






Take this giant 
$24.95 treasury of 
creative woodworking 




when you join 
Popular Science Book Club 



If you're like most do-it-yourselfers, you probably do 
most of the routine woodworking jobs around the house 
yourself and pay to get the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: making a wall of handsomely grained 
built-ins . . . wood-panelling an entire room . . . construct- 
ing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABINETMAKING 
AND MILLWORK as your guide. 

Thousands of show-how pictures guarantee success! 
This excellent, 928-page volume is a complete education 
in fine woodworking. It teaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to use . . . even for a novice! (Think 
of the money you can save by building, repairing, finish- 
ing and refinishing all kinds of home woodworking proj- 
ects yourself!) 

Super clear how-to on tools, wood, construction, 
materials, finishing and much more! 
CABINETMAKING AND MILLWORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
care for tools and make a variety of jigs for power tools. 



CLUB 
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More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There’s much, much more on how to read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete, clear-cut treatment in 
this excellent do-it-yourself book. You’ll use it for years 
as one of your favorite “handyman’s tools". 



HOW POPULAR SCIENCE BOOK CLUB WORKS 

•First, you get CABINETMAKING AND MILLWORK (reg- 
ular price $24.95) FREE, and your first Club selection. 
BASIC HOUSE WIRING (regular price $1 2.50) (or just $9.95 
plus delivery and handling. That's $37.45 worth of books! 

• Then, about every (our weeks. 15 time* a year, you'll 
receive a bulletin describing the main selection and 
alternate books also available. If you want the main 
selection only, do nothing. It will be sent to you automat- 
ically. II you don't want the main selection or want an 
alternate book, just Indicate your wishes on the lorm that 
comes with the bulletin and return It by the date indi- 
cated. You will always have at least ten days in which to 
do this but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it at our 
expense. In addition, you may return any book within ten 
days, alter examining it, if you're dissatisfied with it 

■After receiving your joining shipment, your only obliga- 
tion la to buy two more regular selections or alternates 
in the next year. After that, membership may be can- 
celled at any time, by either you or the Club. 

. Club books are comparable in every way - paper, printing, 
binding, jacket - to original publishers editions yet members may 
save up to 50^ and more on hurvkeds of bargains each year 



Your first Club selection 




This excellent book was custom written 
especially for Popular Science Book Club. 
It tells you everything you need to know to 
install, repair, improve and troubleshoot 
the entire electrical system in your home. 

How to determine wiring needs. How 
to draw up plans for "go-aheads''. How to 
install complete systems. And how to wire 
low-voltage devices (intercoms, etc.), rural 
service entrances, workshops, 
machines, appliances— every- 



i, how to rewire an old 
house inside and out. Hang a chandelier. 
Put in handy closet fixtures. Install dimmer 
switches, convenience outlets, three-ways. 
Set up an intercom. Install door chimes. 



is BASIC HOUSE WIRING 

Ground your TV or radio antenna. 

And this new book makes all these 
things easy. More than 500 Illustrations 
guide you through each job step bv step. 

This is the latest, most complete book 
of Its kind available. It regularly sells for 
$12.50. Your PSBC price is only $9.95 plus 
delivery and handling. 




POPULAR SCIENCE BOOK CLUB, P.O. Box 2006, Latham, N.Y. 12111 





HOMEOWNERS' CUNK 

QUESTIONS /'NS*ERED 



Crazed lavatory 

in our bathroom, tee have a marble- 
ized plastic vanity top. The counter- 
top still looks new, but the lavatory is 
disfigured, with a network of fine 
surface cracks, similar to crazing in 
chinaware. Heavy hand sanding did 
not remove these cracks. As replace- 
ment would be difficult and expen- 
sive, is there a special plastic paint 
or coating 1 could use to fill these 
cracks? — Lester L. Myers, Fort 
Wayne, Ind. 

A check with one source that has 
manufactured these countertops for 
13 years brought out the following: 
You can purchase a clear, casting 
resin such as 132 Alplex, which is 
made by Adhesive Products. It’s 
available at hobby stores or plastic 
suppliers. 

After fine-sanding the work sur- 
face, mix the material and apply it 
with a brush. Clean the lavatory 
thoroughly and be sure to follow 
mixing instructions. A fine sanding 
preceding a second coat may be re- 
quired. Wear gloves and goggles, 
and ventilate the work area while 
applying. 

Mildew and peeling paint 

Both J.J. Coyle, Charlottetown, 
P.E.I.. and Edwin W. Stewart, St. 
Mary’s City, Md., have similar prob- 
lems with mildew appearing on in- 
side walls and paint peeling off out- 
side walls. Both added insulation. 

This is a problem that is not only 
common, but becoming classic. The 
interior walls must be painted or 
otherwise treated to prevent warm, 
moisture-laden air from passing 
through the walls and reaching the 



SIDING 




2x4 STUD 
15-LB. FELT 
SHEATHING 
DRYWALL 
INSULATION 



MOIST, WARM 
INTERIOR AIR 

COLD, DRY 
OUTSIDE AIR 

CONDENSATION 



With proper insulation, inside surface of 
sheathing is cold. With no vapor harrier, 
moisture in warm air passing through inte- 
rior wall condenses on sheathing and 
drops back into wall cavity. Vapor passing 
through sheathing flows outdoors. 



cold outside surface. When the paint 
oh the exterior surface prevents the 
wall system from breathing, the 
moisture leaving the house causes 
the paint to “pop” off. 

There are several paints manufac- 
tured to help minimize such prob- 
lems. Glidden’s Insul-Aid, for exam- 
ple, is an interior paint that pre- 
vents the moisture from passing 
through the inside wall. (See “Rot- 
ting roof,” Homeowners' Clinic, page 
22, Oct. '79, and “Vapor-barrier up- 
date,” Homeowners' Clinic, page 82, 
Apr. ’80.) 




2x4 STUD 
15-LB. FELT 
SHEATHING 
DRYWALL 
INSULATION 



MOIST, WARM 
INTERIOR AIR 

PAINT PEELING 
AND CHIPPING OFF 

THICK LAYER 
OF PAINT 



Thick paint on siding prevents wall from 
"breathing." As a result, vapor can't pass 
through without popping off paint. 




2x4 STUD 
15-LB. FELT 
SHEATHING 
DRYWALL 
INSULATION 



MOIST, WARM 
INTERIOR AIR 



VAPOR BARRIER 




Install the vapor barrier over the studs be- 
hind the drywall during construction (top of 
drawing). Or, apply the vapor barrier in the 
form of Impenetrable paint after construc- 
tion (bottom of drawing.) 



Do you have a home maintenance or repair problem 7 
Send tt w Homeowners Clinic. Popular Mechanics. 
224 West 5 7th St, New York. N Y. 10019 Letters 
cannot be answered individually, but problems ot 
wide interest will be discussed in this column. For 
more home repair and maintenance help, get PM's 
Home Care Guide. $4 95 postpaid Send order(s) to 
PM, Dept HCG. Box 1014. New York. N Y 10019 



To seal or not to seal 

I just had my driveway paved. Ttvo 
neighbors had theirs paved, too. All of 
us used different contractors. My 
contractor said to seal the driveway, 
but the others said not to seal it, as 
the driveway had to breathe. Who's 
right? — W. Zuscin. 

Since you haven’t mentioned 
whether the driveways were paved 
with asphalt or concrete, here’s 
some food for thought on both. The 
Asphalt Institute, Asphalt Institute 
Building, College Park, Md. 20740, 
says definitely don’t seal new drive- 
ways. Since asphalt is “cut” and 
softened by gasoline and oil, some 
commercial installations — where 
heavy vehicular traffic can be a 
problem (for example, gas sta- 
tions) — are sealed with a coal-tar 
emulsion. This sealer is applied cold 
60 to 90 days after installation. 
Aside from this application, new as- 
phalt is usually not sealed. 

For cosmetic reasons, you may 
want to seal an asphalt driveway ev- 
ery three to five years. Most hard- 
ware stores and home centers, as 
well as Sears Roebuck and Co., sell 
coal-tar driveway sealers. 

The Portland Cement Assn., 5420 
Old Orchard Rd., Skokie, III. 60077, 
says that concrete driveways nor- 
mally aren’t Bealed. However, in a 
very cold climate you might want to 
seal concrete poured in September 
with a diluted linseed-oil sealer. 
This could be brushed on in Novem- 
ber to help prevent spalling over the 
first winter. 

In very warm climates, a curing 
compound is sometimes sprayed on 
the concrete as soon as it is floated 
smooth. This retards evaporation 
and ensures better quality con- 
crete. 

A rule of thumb might be: Rarely 
seal concrete driveways. For aes- 
thetic reasons only, seal asphalt 
driveways three or more years after 
installation. W4 
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worth searc hing for.. .in 
capital of the U.SlA. or 
any of the lands w here 
it’s been "The Best In 
The House" for more 
than 122 years. There 
are some very good 
reasons why. Try it 
and C.C. for yourself. 



the 






The air is getting electric. 

As everybody's preparing for the first 
Tuesday in Novemlier, the air's getting 
electric in Washington. Since a good 
deal of celebrating is already going on, 
a lot of people are enjoying C.C* 

It's no wonder since Canadian Club 
is light and aged just the right amount 
of time for perfect smoothness. 

1 lere's how to find a whole case of it: 
Where a hark takes you. 

Start at a place that was named for 
America's most important city. See 
where a bark takes you. From there, go 
to what you can’t miss. When you have 
arrived, face in the direction of a past 
scandal that was uncovered and made 
public. Turn in the opposite direction 



and make tracks for a nearby Metro 
station. Ride three stops. 

A famous ending. 

Come up and then find the way to a 
famous ending. Continue in the most 
obvious direction, w hen you know the 
time is right. Before it's too late, head for 
the nearest bridge that can lake you 
over water. It it becomes impossible to 
continue in a straight line, go toward 
a body of water and find a spot 
with three banks. From the high- 
est bank, go in the direction of a 
bridge. When you've reached it, 
walk back 100 pac es and you'll 
be right ewer the hidden treasure: 
a whole case of Canadian Club. 

Say "C.C V please." 

It's all yours if you're first to 
find the person in charge and say 
"C.C., please," with feeling. 

Anytime you sav "C.C., please," 
you’re getting the w-nisky that's lighter 
than Scotch, smoother than bourbon. 
That's why it tastes so good, so many 
ways. In a tall drink, on the rocks, or 
smoothing out sours or Manhattans. 

Canadian Club. It's the whisky that's 



'The Best In The House" * 
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%" BLACK WVLNUT 



Model 120-K 
'Solid 3/4” Black Walnut 
74” x 16*.“ x 10” 



THE MODEL 120-K — AS A KIT OR COMPLETED CLOCK - 
MAKES AN UNFORGETTABLE CHRISTMAS PRESENT 
THAT WILL BE CHERISHED FOR GENERATIONS. 

EMPEROR® 

CLOCK COMPANY 
romos LARGEST manufacturer 

OF GRANDFATHER CLOCKS 

* 1980 Emportx Cwc* Comply All R^nt> Reserved 



EMPEROR CLOCK COMPANY’S 

MODEL 120-K DO-IT-YOURSELF CASE KIT 

FACTORY 

4JU DIRECT SALE 

When purchased with Emperor movement, 
priced separately. Case kit alone. $159.50 
Regular factory direct price $199 50 

COMPARE YOUR FINISHED CLOCK 
TO THOSE RETAILING AT UP TO $850. 



THE TIME TO 
IN BLACK WALNUT 

The vast groves of black walnut which 
once dotted this country are gone. 
Black walnut has become so valuable, 
there are actually cases of tree “rust- 
ling” in some areas of the country. 
Forestry experts report it takes a mini- 
of 50 years — at least two 
generations — for a black walnut tree 
to reach harvesting maturity. You can 
clearly see why the price of this luxury 
hardwood is skyrocketing! 

Yet Emperor Clock Company can 
offer you a fantastic, low price on our 
Model 120-K in solid 3/4" black 
walnut. Our huge sales volume, 
tremendous purchasing power 
and operating efficiency of our 
own woodworking factory make 
the Model 120-K extremely af- 
fordable. Buy now and save. It’s 
an investment that will increase 
in value over the years. 



NO WOODWORKING 
EXPERIENCE NECESSARY 

The classic styling of the Model 120-K 
makes it a cherished heirloom for 
your own time and for generations 
to come. Kit pieces are pre-cut from 
kiln-dried, hand-matched solid 3/4" 
black walnut. All pieces are sanded 
smooth on both sides. All miters, 
mortises and tenons pre-cut. (If you 
prefer, kit may be ordered unmitered 
for $10 less.) Divided swan neck and 
finial, waist and dial face doors, dial 
frame and basefront pre-assembled 
Complete assembly instructions, all 
screws and hardware included. (Due 
to possible breakage, glass not in- 
cluded.) Each piece may be re- 
ordered separately. 

‘SUBTRACT $10 FOR UNMITERED KIT 
NO RISK! 

MONEY BACK GUARANTEE 

If for any reason you are not completely 
satisfied, return in original shipping carton 
within thirty days for prompt refund. No 
questions. No excuses. 



ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1960 




Emperor Movements and Dials 
for Model 120-K 

MADE OF SOLID BRASS • ONE WEEK • WEIGHT DRIVEN • WESTMINSTER CHIMES 



PRECISION-MADE 
SOLID BRASS MOVEMENTS 

Emperor Model 101-M movements are 
manufactured by Hermle Black Forest 
Clock Company, owned and operated 
by the family of Franz Hermle, Gosheim, 
West Germany, manufacturers of pre- 
cision quality clock movements for 
four generations. The Hermle family 
is, by far, the world's largest manu- 
facturer of grandfather clock move- 
ments. known the world over for quality. 
Movements are made of solid brass 
with pinions of hardened steel. Move- 
ments come complete with weights, 
solid brass weight shells, brass bob. 
pendulum and chimes. 

The chimes consist of two sets of 
musically-tuned rods. One set sounds 
the historic Westminster chimes: four 
notes on the quarter-hour, eight on the 
half-hour, twelve on the three-quarter- 
hour and sixteen on the hour The other 
set counts each hour with a Big Ben 
tone 

BEAUTIFULLY CRAFTED 
SOLID BRASS DIAL FACES 

Emperor 101-M dial faces are manu- 
factured in West Germany by Johann 




MOVEMENTS CARRY A ONE YEAR WARRANTY 



Jackie, the world's largest dial-making 
firm specializing in brass Each dial is a 
quality product and is made exclusively 
of solid brass. Emperor does not sell 
steel or aluminum dial faces coated to 
look like brass. 

Choose from two dial versions: Tempus 
Fugit (Time Flies) and Moving Moon 
with classic lunar calendar. The solid 
brass dial ring luxuriates with a silver 
finish and black Roman numerals. 
Antiqued brass spandrels frame the 
dial ring and the center inlay is texture- 
finished brass. 

QUALITY TESTED 
AND INSPECTED 

All Emperor movements are thoroughly 
inspected and tested at our plant before 
being shipped to you. We proudly stand 
behind our name 100%. Emperor move- 
ments are known and valued every- 
where for lasting accuracy and depend- 
ability Don't risk buying anything less. 

INSTALLATION AND ADJUSTMENT IS 
A SIMPLE OPERATION FOLLOWING THE 
STEP-BY-STEP INSTRUCTIONS SUPPLIED. 

A. 101-M Movement with Tempus Fugit 
Dial $134.50 

B. 101-M Movement with Moving Moon 
Dial $149 50 



ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1980 



ORDER DIRECT WITH THIS FORM 

ORDERS SHIPPED 2 TO 3 WEEKS • SHIPPING CHARGES COLLECT 



EMPEROR CLOCK COMPANY. DepL 39-R 

Emperor Industrial Park. Fairhope. AL 36532 



CREDIT CARD TELEPHONE ORDERS 
WELCOME CALL 205 928 23 16 



Please Check New Customer □ 
Previous Customer □ 



QTY 


DESCRIPTION 


WEIGHT 


REG 

PRICE 


SALE 


EXTENSION 




Model 120-K Solid 3/4" Black Walnut Do-It-Yourself Case Kit 
with Purchase of Either Movement (Priced Separately Below) 


51 


$199 50 


$149.50 






Model 120-K Solid 3/4" Black Walnut Do-lt-Yoursell Case Kit 
without Purchase ol Either Movement (Priced Separately Below) 


51 


$199 50 


$159.50 






Model 120-A Solid 3/4" Black Walnut Completely Finished 
Clock with Tempus Fugit Dial. Westminster Chimes 


98 


S664 50 








Model 120-A Solid 3/4" Black Walnut Completely Finished 
Clock with Moving Moon Dial, Westminster Chimes 


97 


$679 50 








Model 101-M Movement Complete with Tempus Fugit Dial, 
Westminster Chimes for Model 120-K 


33 


$134 50 








Model 101-M Movement Complete with Moving Moon Dial 
Westminster Chimes for Model 120-K 


33 


$14950 







We accept personal checks 

Enclosed $ ( ) Check ( ) Money Order 

Charge to my ( ) Master Card ( ) Visa 
ACCOUNT NUMBER 



( ip«*iMjr dele Mi 



Total $_ 

Please Check: 

□ Send Kit Unmitered add Mles ,ax 5 
Subtract $10 From Total 

Name 

Street 



GRANO TOTAL S 



□ PLEASE SEND FREE COLOR 
BROCHURE 



City. State. Zip 

Telephone Number 



VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 AM. TO 5 P.M., EMPEROR INDUSTRIAL PARK. FAIRHOPE, AL 






When Should 
YOU 

Change Engine 
Oil? 



How you drive determines how 
far and how often you should 
change your crankcase oil. It 
is nearly impossible to drive a 
car properly so that yearly 
changes of oil would be safe for 
your engine. 

Traffic jams, winter warm-ups, 
short runs, taking kids to school, 
and those short trips to the store 
all tend to shorten the life of 
your oil. 

On top of that, today's engines 
are smaller, work harder and run 
hotter. All of these things help 
foul up engine oil, create var- 
nish, gum and sludge as they 
use up the additives in the 
motor oil. 

A quart of RISLONE with each 
oil change and new filter will 
help get rid of power robbing 
deposits, and clean engines run 
better, longer and more econo- 
mically than dirty ones. 

Look for the big QUART red, 
yellow and black RISLONE can. 
For 40 years, motorists have 
been telling us that RISLONE 
really works! 




THE SHALER CO. 



II Ca.l J.ff.rion SI. 
WAUSUN. WISCONSIN SSSSS 

In Cured*: Warren Packaging Co., 



Keep on pedaling, 
even when it snows 



T he story begins several years 
ago with too much sitting and a 
preoccupation with mashed pota- 
toes, creamy gravy and other good- 
ies. Then one day I found that my 
waistline was becoming a waste line, 
and I was in dire need of a recondi- 
tioning program. 

Jogging seemed to be the natural 
choice for my exercise routine. How- 
ever, I soon discovered several dogs 
in the neighborhood that were diffi- 
cult, if not impossible, to outrun. I 
then bought a 10-speed bicycle. That 
was about a week before the winter 
of '78 wrestled the country in gener- 
al — and bike riding in particular — 
to a near standstill. 

I nearly gave up bike riding in fa- 
vor of mashed potatoes and gravy. 
Then 1 decided that it shouldn’t be 
too difficult - to build a bike stand 
that would allow me to ride in the 
warmth, dryness and safety of my 
den. 

1 first cut a 5-in. section from the 
middle of an old aluminum chair 
frame at the point where the back of 
one’s knees would be while seated. 
Then I fastened a corner brace on 
each side of the gap with metal 
screws and drilled a hole in each an- 
gle to line up with unused fender- 
mount holes in the bike frame. 

The wooden supports were next 
cut from scrap pieces of 2x2. 
All four ends of these were notched 
to fit the diameter of the alumi- 
num tubing. The wood braces were 
attached with 2 l /*j-in. corner braces 
at the ends. 

The bike is held in place (and off 




Bike exercise stand uses aluminum chair 
frame partially folded with back on floor. 



the floor) by putting the rear-axle 
ends into the hollow frame and then 
fastening the predrilled corner brac- 
es to the bike with one bolt on each 
side. When the weather permits out- 
door riding, the bike can be discon- 
nected from the exercise stand in 
minutes. 

I tried several methods to create 
adjustable pedaling resistance. The 
easiest and most effective way is to 
loosen the caliper-brake adjusting 
nut and place a 3- or 4-in. square of 
old bath towel between each caliper 
and the wheel rim. Then adjust for 
tension by turning the brake adjust- 
er in and out. This method won’t 
wear the brake pads; the toweling 
lasts a long time and is easy to re- 
place . — Robert Miller 

Here's what you need to 
build your exercise stand: 

1 A discarded aluminum 
lawn chair. 

Six 2V> x 2Vi-in corner 
braces. 

Two lengths of wood, IVfc 
x IVix 14Vi in. 

Ends notched to accept 
aluminum tubing. 

Eight No. 8 x 1V«-ln. fh 
wood screws. 

Twelve No. 8 x V«-in. 
panhead sheet-metal 
screws. 

Two Afte-in. bolts to hold 
axle. 
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Vou Take NO RISK! The Belsaw 
Is Backed By Our Exclusive 100 % 
Guarantee of Satisfaction: 

• “Try the Belsaw in your own shop for a full 30- Days 
and put it to work for you Give it a thorough test and 
make It prove that it can do everything we say it will 
. . . use it |ust as much as you want Then if you are not 
completely satisfied, just send it back and we'll return 
every penny you sent And YOU are the sole judge! 
There are no questions asked there are no ftne 
pnnt 'use' charges Our flat guarantee is that YOU must 
be 100% satisfied or you get your money back " 



f 0«« Shop 0" 0w 1 

30-0 AY FREE 
TRIAL OFFER 



Msll Coups" Belt 
for C ontP ltM 
Details r 



This One Low-Cost Power Tool — 

SAWS to desired WMtb... 

PLANES to desired Thickness... 
MOLDS all popular Patterns... 

— All at once or separately. ..All By Power Feed! 

The Only Complete Workshop Tool Of Its Kind In The World! 

From The Day It Arrives ... the Belsaw will make and save you 
money. With shortages and inflation driving lumber pnces sky-high, 
this versatile power tool easily pays for itself by quickly converting low 
cost rough lumber into high value finished stock. In just one pass turn 
out your own quarter-round, door and window stop, casing, 
tongue-and-groove . . all popular patterns Other Belsaw operators 
are making cases for grandfather clocks, furniture, picture frames, 
fencing, bee hives, bed slats, surveying stakes... all kinds of 
millwork. 

Built For Pros . . . Priced For Home Craftsmen ... it is engineered 
and built to industrial standards, but factory-direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple to operate even beginners with no experience can use it. 

With just this one low cost powor-feod machine 
I In a comer of your parage or basement, you re 
sat up to supply lumberyards, cabinetmakers, 
carpenters, remodel art. contractors and 
hobbyists In your area with custom-planed 
lumber, trim, molding . .. ALL of their 
millwork regulrementa. You can (apply pic- 
ture molding to art shops, hardware and de- 
partment stores, or sell direct to framing shops. 

| All standard patterns are available trom stock, or 
we'll custom grind a knife to your own special 
design or sample. 



Just Mail Coupon . . 



NO OBLIGATION and 
NO SALESMAN Calls! 



Does The Belsaw Pay? Y(H HFT! — > 

READ WHAT OTHER BELSAW OWNERS SAY: 

A Good Investment • Robert Sawyer, Rosehurg. Oregon: "I be- 
lieve that the Belsaw is the best investment I ever made Tve been a 
planer man for years and am now retired. The Belsaw has earned me 
over $60,000 extra income in the past eleven years." 

Pays For Itself • R S Clark, Springfield. Ohio: " I bought a batch 
of walnut in the rough . and after planing it on the Belsaw I figured up 
the money / had saved. It was enough to pay for two-thirds the cost of 
the Planer. It really does a good Job." 

More Than Expected • Stephen Schultz. Orangeville, Penna : 

* 'This machine pays for itself by making money out of scrap boards . 
It is a very well built machine and I confess it is more than I expected 
for the price. It does everything you say it will." 

. . . And Belsaw Is The Choice Of Professionals: 

"I recommend Belsaw' s Planer-Molder-Saw as the most useful 
shop tool that any craftsman could own. We use ours every day in the 
Workbench model shop, and couldn't get along without it.” 

JAY HEDDEN— Editor of WORKBENCH Magazine 



// <~rc ha. BELSAW POWER TOOLS Co 

901 T Reid Bunding 
Mdrrt, <o Kansas City. MO 641 1 1 






IELSAW POWER TOOLS Ca. 

901 T Raid Building 
Kansas City. kAssouri 64111 
[ YES, please send me the FREE Booklet 
that gives me complete fads about Belsaw s 
Planer-Molder-Saw and full details on how 
I can qualify for a 30-Day Free T rial right 
in my own shop. I understand there is No 
Obligation and that No salesman will call. 

NAME 



ADDRESS 



oil 



CITY_ 



_ STATE 




PM WORKBENCH 

AM EXAMINE PRODUCTS AND SERVCES 



Catalog for energy savers 

I am sure that many energy-con- 
scious PM readers will be interested 
in a catalog now offered by the Solar 
Hardware Supply Co., 2160 Clay St.. 
Denver, Colo. 80211. Titled House- 
hold Conservation Catalog, the book- 
let lists a diverse line of passive so- 
lar and energy-conservation prod- 
ucts designed to lower home utility 
costs. Some of the categories cov- 
ered are sealing up cracks, hot- 
water savers, and a current energy 
book list. The $1 charge for the book- 
let is refunded with first pur- 
chase. — //.IV. 

Crank-type fire starter 

This 20th-century "bellows" deliv- 
ers a flow of air exactly where it’s 
needed to get fires going in jig time. 
Besides being useful at the hearth, 
it’s a handy tool for starting barbe- 
cue fires — and it eliminates liquid 
starters, which often leave an “af- 




Called Firefly, this 
fire starter Is useful 
for fireplace and bar- 
becue. 



tertaste.” Called Firefly, the tool 
weighs just 11 ounces. To use it, 
you simply point Firefly where 
air is needed and crank the han- 
dle. It’s $6.95, including postage, 
from Holiday Camping Products of 
Alabama, Box A, Brent, Ala. 35034. 
—H.W. 

Powerful puncher 

This hand punch develops a ton of 
punching power, says its maker. 
This means you can punch round 
holes in up to 14-ga. mild steel, as 
well as plastic, aluminum and the 
like, using one hand. All of the main 
parts are drop-forged and heat- 
treated. The tool comes with a side 
gauge for depth adjustment; throat 
depth is 2 in. The Model 8500 kit in- 
cludes seven punches and dies (“Am, 




The punch kit Includes seven punches and 
dies and a metal storage case with a rack. 




Punch Is well balanced and can be used 
with one hand by most do-it-yourselfers. 



Vfe, */n, “/is, 7 /m, Vi, in.) and a case 
for $29.95. 

For buying information, write 
Lustre Line Products, Richmond 
and Norris Sts., Philadelphia, Pa. 
19125.— H.W. 

Special-purpose clamps 

It borders on understatement to say 
that a workshopper never seems to 
have enough clamps. I spotted these 
clamps recently and a pair now 
adorn my clamp rack. Called cross 
clamps, they are super-handy for 
side-gluing operations such as ap- 
plying a self edge to a countertop. 
For that job, use the clamp with 




Strange-looking clamp it a blessing when 
those special two-way clamp jobs come up. 




Here, clamp held by bar clamp gripping box 
Is used to hold the drawer bottom In. 



either a short bar or C-clamp. The 
Model 99A is $7.80 from Wetzler 
Clamp Co. Inc., 43-15 11th St., Long 
Island City, N.Y. 11101.— H.W. 

Family of sabre blades 

Lonox-Hackmaster blade kits for sa- 
bre saws not only identify and ex- 
plain the use for each blade, but also 
feature top-quality, long-lasting 
blades. The blades have a heat- 
treated, steel cutting edge that’s re- 
inforced with an electron-beam- 
welded, spring-steel spine. At hard- 




Blade descriptions 
on pouch let you 
choose the right 
blade. Six-tooth 
blade is used to cut 
fence picket (right). 



ware outlets, they’re $7 for a five- 
blade assortment, $4.50 for a three- 
blade kit. American Saw and Manu- 
facturing Co., Box 504, East Long- 
meadow, Mass. 01028.— J.P. 



It you've come across a new product with 
some special features, let us know about it. 
Write to PM Workbench. Popular Mechan- 
ics, 224 West 57th St.. New York. N Y 10019 
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TRIUMPH 

beats Winston Lights! 



Triumph, at less than one-fourth the tar, 
preferred over Winston Lights. 




£ Lorillard. U S A.. I960 



3 mg. "tar." 0.4 mg. nicotine av. per cigarette, FTC Report Jan. 1980. 



When tar levels were revealed, more smokers indepen 
dently chose Triumph over Winston Lights in rating 
overall product preference. Of those expressing a prefer- 
ence, over 69% preferred 3 mg Triumph to 14 mg 
Winston Lights. 

Results showed that TViumph was also preferred over 
12 mg Marlboro Lights, 8 mg Merit and other low tars. 

Now, test for yourself. Compare Triumph with any 
other so-called “light" cigarette. You’ll taste why we 
named it Triumph. Also available in Menthol. 

National Smoker Study results available free on request. 

Write: National Smoker Study. P.O. Box 2733. Hillside. New Jersey 07205 



Taste the UMPH! in Triumph 
at only 3 mg tar. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



Copyright ® I97H by The Publishing Corporation of America 



Advertisement 



Thousands across nation using Ohio 
man’s sure-fire way to get rich quick 



Arc you an 8 hour a day working person? 
Do you have little or no savings in the 
bank? Are you in debt with mortgage, car 
payments and charge accounts? Do you 
have little experience at anything except 
the small specialty of your job 0 

If you’ve answered “yes" to all these 
questions, you are a prime candidate tor a 
foolproof get rich quick system developed 
by a working man from Canton. Ohio. His 
name is Benjamin Swarez and he was in 
your exact same position not long ago. But. 
he changed all that by inventing a get rich 
quick system designed especially for the 
working man. 

How did this system come about? You 
probably already know about Mr. Swarez 
and his system. Ads on his system and 
stories about Mr. Swarez have appeared in 
nearly every major newspaper and 
magazine in the country. Thousands of 
people across the nation have purchased 
the system and the stacks of letters from 
satisfied customers received by Mr. Swarez 
are overwhelming. 

Mr. Swarez did not develop his system 
overnight. But his final, perfected version 
certainly does generate income overnight. 

Mr. Swarez's first successful system 
netted him $80,000 clear. What's it like to 
get $80,000 almost overnight in one lump 
sum? 

"It’s almost impossible to verbalize. My 
wife and I just stared at the check for a long 
time. We had a two day celebration with a 
dinner and party. Then I went into work 
and told my smug boss, who thought he 
had me under his thumb, where he could 
stick his low paying, lousy job. Next we 
paid off all our bills including our house 
mortgage and had a burn-the-mortgage 
party. 

The following day we went to an auto 
dealer's showroom and laid down cash for 
a new luxury car. I never had the 
experience of a new car even as a child.” 

“Then my wife and l went on a shopping 
spree for clothes. We had been making do 
with old clothes for so long they had 
become worn out. She always had to shop 
for clothes with very little money. I always 
joked with her that if I gave you $5,000 to 
spend on clothes could you do it in one 
dayT She used to say ’I could do it in a 
couple hours.' So that's what I did. I gave 
her $5,000 to go out and buy clothes. It 
ended up taking all day and she said she 
relished every minute." 

“Finally, we took a long trip. In New 
York I bought her a large diamond at 
Tiffany's — another thing we always 
dreamed about." 

"But 1 can tell you that the money was 
not the most important benefit in this. 
What money really docs is give you 
precious time. Time to be with your wife 
and children before they grow up before 
you know it — and time to do things you 
really want to do. Another priceless thing 
you gain is your self respect. No more 
crawling and kneeling because you're 
dependent. The words of Frank Sinatra's 
song 'My Way' says it all." 
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J How much money 
can you make and 
how fast can you 
make if? Mr. Swarez 
averages around 
, $200,000 for each 
i Jf system he produces. 
He says doing a 
I system to make $10.- 

„ . . 000 or $20,000 is 

Ben/amm Swarez lju . ra , ly duck Joup 

have these available to me all the time and 
don't even use them." he says. 

How fast can you make money? Mr. 
Swarez stated, “You can actually make 
money within hours in some cases. You can 
compile a system in one afternoon one day 
and start having spendable money in your 
hands produced by the system the very next 
morning." 

Who all can do it and how sure fire is it? 

Mr. Swarez says. “I've done it 14 times in a 
row now . I taught my younger brother and 
brother-in-law the system and they've 
already made over $500,000 each. All you 
need is the ability to follow simple 
directions, common sense, and the ability 
to see a job through to completion " 

This system is also perfect for people 
who arc confined to homes, such as 
housewives. Mr. Swarez named his system 
“7 Steps to Freedom" He has been selling 
his system to others for a year now. The 
reason? “Why not?" he says. “First I 
thought I'd have to keep it secret. But then I 
found out the system can't be saturated, so 
why not sell it and make money by selling 
the sy stem on lop of the other money 1 am 
making using it." 

People from every state in the union 
have purchased Mr. Swarez's system. 

What do these people have to say? Here are 
just a few comments: 

"... It is such an excellent product that 
anyone who can read and follow instruc- 
tions can he a millionaire. . . ." — William 
J. Bontrager. Peoria. IL 

"... This is the first time I have purchased 
a "get rich" product that I sincerely feel will 
work." — Earl J. Davis, Chicago, IL 
"... Adjectives alone cannot describe its 
hidden wealth. After many years, much 
money and a belly full of frustration. / 
believe / have found an honest man. and 
yes / truly mean it.” — John T. Vaughn. 
Norridgewock. ME 

“/ have just received your system and 
have taken it to college. It has really lifted 
some eyebrows especially the first and last 
parts...” — Mark Kimble. Rockhill. SC 
A word fo the doubting Thomases. Of 
course there will be those who will doubt 
that the system is for real. Mr. Swarez has 
featured this system in nearly every 
newspaper in the country and he has sold 
his system to thousands of people across 
the nation and in every state of the union. 
The story has been checked repeatedly by 
newspaper reporters and government 
authorities at literally every level. The story 
checks out. Every word he has stated about 
his system is true or he would've been out of 
business long ago. 



You can make $100,000 in a matter 
of weeks or days. In some cases 
money starts in hours. Here's how it 

works... . 

I You will receive Mr. Swarez's system 
in the mail which containvevrrything 
you need lo complete one of your own 
systems. From anywhere, such as your 
kitchen table, you complete the 
preliminary steps. This involves filling out 
provided forms and following provided 
outlines. 

2 The preliminary steps of the system 
are done only one lime. After these 
preliminary steps, you can do the steps for 
each individual system anywhere, from 
your home, while you are traveling, (Mr, 
Swarez does his individual systems in his 
motorhome) or from a favorite vacation 
spot. Again, by following outlines and 
filling out forms, you complete your 
individual system (each of which is in two 
parts. Part A and Part B). 

3 After completing Part A and Part B 
of the System, depending on the type 
of system you do, you may either phone in 
Parts A and Bofyourindividualsystem.or 
you drop it in the mail. In the type of 
systems where you phone in Parts A and B. 
you can virtually complete a system one 
afternoon and have spendable money in 
your hands the very nest morning. 

4 In a matter of days or weeks. 

depending upon which system you 
do. you can receive $100,000 for each 
system. In some cases, over MKF of the 
money will be in your possession in less 
than a week. Your money will either be 
deposited in your bank account or brought 
to you by mail to vour home or your 
vacation spot. 



For those who wish to purchase the 
N.P.G.S. System, called “7 STEPS TO 
FREEDOM”, it is being distributed by 
mail only for the present. Mr. Swarez has 
kept the price of the system low so those 
who most need it can afford it. 

I o order: ( I .) Get a blank piece of paper 
(2.) At the top of the paper, print the words 
“7 Steps to Freedom" (3.) Print your name 
and address (4.) Mail this along w it h $20.00 
in cash, check or money order to Quality 
Consumer; Dept. G-I9I ; 706 

Twelfth St. N.W.; Canton. Ohio 44703. 

Or. if you want us to start processing 
your order immediately, phone in your 
order as follows: (1.) Dial this TOLL 
FREE number. 1-800-321-0888 (Ohio 
residents dial 1-800-362-0636) and ask for 
operator G-I9I ;(2.) Say the words 

“7 Steps to Freedom, N.P.G.S. systcm“(3.) 
Give your name and address (4.) Give the 
operator one of your following credit card 
numbers: Master Charge or Visa (also 
include your Interbank number). Or, if you 
don't want to use a credit card, tell the 
operator you want it mailed C.O.D. 
Operators are on duty right now and 
around the clock. 

Direct any inquiries to (216) 452-0868. 
Please do not dial the toll free number for 
information. The operators are not per- 
mitted or qualified to answer questions. 
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PM’s Whatsit 

II >i*u ihink ihc answer lo Ihis edition of our monthly guessing game is 
"giant frogman," give yourself an F. With your wits — and your nautical 
nostalgia antennae — about you, you can probably deduce exactly what this 
scene is all about. 




...And he's not going to take it anymore 



Milwaukeean Ted Malnick had this problem. It seemed like every 
time he parked his car on the street somewhere he'd come back and 
find another scratch here, a new dent there. You know the feeling ? 
So Ted took hts 1970 Ford off the road and began rebuilding 
it — with a vengeance (plus reinforced, galvanized steel). After six 
months' work, he put it back on the street and felt much better 
about the whole thing. 

But it sure gives us part-time pedestrians weak knees just looking 
at it. 



Putting heat on the engines 




One of the key points in the remarkably aggressive public 
relations program of McDonnell-Douglas to strip the public 
image of its DC- 10 airliner from any special stigma uses 
in-flight engine shutdowns as a criterion of airliner reliabil 
ity. In a recently issued information booklet on the DC- 10, 
the company reiterates ultimate findings of the Federal 
Aviation Agency investigation into the causes of the Ameri- 
can Airlines crash in Chicago in May 1979 as refutation of 
any alleged design problems. It then points out that DC- 
10 s flying then and now experience significantly fewer 
in-flight engine shutdowns than the other U S. -built wide- 
cabin airliners, the Boeing 747 and the Lockheed L- 1 0 1 1 . 

Anyone has a right to use FAA statistics on in-flight 
shutdowns to attempt to make a point Engines are fre- 
quently shut down, mainly as a result of turbine blade 
damage from fatigue or ingestion of foreign material, on 
scheduled flights without the passengers aboard being any 
the wiser. 

But apart from the fact that none of the major aircraft 
manufacturers actually designs or builds the powerplants 
its planes fly on, the use of these statistics per se begs a 
further question: Shouldn't they be weighted? Shouldn’t a 
plane with three — or two — engines be expected to have a 
better in-flight shutdown record than one. say, with four? 

In fact, such expectations are already operational, forex- 
ample in the case of the Airbus A-300. While its motives 
were understandable. McDonnell-Douglas did not exactly 
gladden the hearts of its industry peers with the bit em- 
phasizing engine shutdowns. 

As a sidelight, one of the most reassuring case histories on 
the DC- 10 will never be publicized. Earlier this year, one 
Eastern European airline's 10 had some engine trouble 
while still in home airspace. For some reason, the captain 
continued the flight after shutting the bad mill down, and 
actually flew transatlantic entirely on two. Whoops. 



Star trick 

A recent issue of the newsletter of the Center for Astrophysics, 
operated jointly by the Harvard and Smithsonian observatories, 
departed briefly from reportage on phenomena and those bril- 
liant enough to discuss them to illuminate a celestial scam. 

At least two operations, one in Tarzana, Calif., and the other in 
Toronto, have been running advertisements offering to register 
individual names as the official names for the hundreds of 
thousands of "yet unnamed" stars listed in the Smithsonian 



Astrophysical Observatory's catalog The registration fee: a 
mere $25 in both cases. What price immortality. 

There are thousands of unnamed stars. And they will stay that 
way. In addition to the major stars, sometimes familiarly referred 
to by their (mostly Arabic) traditional names, all observed 
heavenly bodies are officially designated by numbers derived 
from the coordinates that provide astronomers with an "ad- 
dress" in the sky. The official designations are decided by the 
International Astronomical Union, which does not recognize 
individuals' names, no matter where "registered" or for what- 
ever fee. 



OCTOBER i960 61 




■ 




u 


▼ 

u 


1 




BRIEFS 1 



Whatsit revealed 

According to the British producers of the recently released 
film. Raise the Titanic, they spared no expense in construct- 
ing a 55-foot scale model that reproduces exact exterior 
details of the ill-fated original. Note that the movie people 
assume only one stack to have been blown off by the im- 
mense. final boiler explosion recalled by survivors of the 
April 14. 19 1 2, disaster. Ongoing efforts by Texan Jack 
Grimm to locate and photograph the real sunken Titanic may 
revise that impression. 



It’s a bird. ..it’s a plane 

Omithopters — machines approximating the flapping-wing 
flight of birds — have fascinated men for centuries, If you 're 
s till fascinated and uiant to build an exemplary version you 
can — thanks to Texan Walt Kuizer Kulzer's rubber- band- 
powered omithopter set a documented flight record for 
models in its class earlier this year, cruising around for 2 
minutes. 14 seconds inside a gym after 5 00 turns were 
wound onto the of powerpkmt Kuizer says you can build 
it from about $2 worth of balsa and paper Complete plans 
for his design are $6 from AE Products, Box 18722, Fort 
Worth, Tex. 76118 




Non-book of the year 




"Instant" graph papar from our Xerox machine. 



Of all the schemes intended to take advantage of modem duplication 
technology — barring the illegal — few have the potential of a 232- 
page softcover volume entitled Graph Paper from your Copter (HP 
Books, Box 5367, Tucson. Ariz. 85703). While the title is self- 
explanatory, John Craver, the work's "author,” has put more than a 
few easily duplicated grids into it. There are logarithmic plots, polar 
coordinates, probability grids and even maps— plus an introductory 
section on plotting and illustrating data in graph form. 

There are flaws : Some of the finer grids are not quite resolved on the 
printed page and will deteriorate even more when copied on most 
machines; the book's binding must be broken down to get sheets in 
the center sections absolutely flat — distortion-free — on the copier 
plate, and the maps are obvious rough tracings. (The one of Canada, 
in fact, is missing an entire province — Prince Edward Island.) 

Vet it is hard to see how a great many individuals with access to 
copiers could fail to justify spending $12.95 for the book, with the 
expectation of never spending another cent for graph paper 
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and 

you' entne home 
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Now, a new computer development lets 
you control and time your entire home 
even when you’re 1,000 miles away! 



In the (all of 1978. an English company. 
BSR Electronics introduced a remarkable 
new product, the X-10 Space Controller. 
The X-10 allowed you to page up to 16 ap- 
pliances and lights throughout your house 
remotely from any location. It was an 
instant success and rightly so. But the 
most vital part of the system was still in 
development Not any more — with Time 
Control —the system is complete 

Now you can turn your lights or ap- 
pliances on and off anytime, even when 
you’re on vacation. It can program your TV 
or radio to wake you and start your coffee 
all before you get out of bed every day. 
These are just a few of many things that 
Time Control does to increase your securi- 
ty and convenience. It can do much more! 

IT'S REALLY QUITE SIMPLE 
BSR’s X-10 Space Controller is really 
quite simple. It’s made up of a central 
transmitter and receivers, all of which are 
plugged into your 110 volt wall sockets. 
You press a number on the calculator-type 
keyboard of the central control and an 
electronic signal is transmitted through 
your existing house wiring to remote 
modules in which lamps and appliances 
are plugged. 




Simp** plug m 
modules No wiring 
required Operates 
over enisling in- 
house wiring 



Outside or overhead lights are controll- 
ed by installing a wall switch module that 
also receives commands from the central 
controller. Each remote module has a 
numbered thumb dial. The digital con- 
troller activates only those modules set to 
the desired number You can control one or 
up to 16 modules with the system Time 
Control adds the missing dimension to 
Space Control. 



NOW THERE IS TIME CONTROL 

Time Control consists of a computer 
memory and digital clock. You can now 
program the exact time you want a light or 
appliance to turn on or off. One mode 
allows you to even produce a random pat- 
tern automatically to make your home ap- 
pear occupied when you're away. 

SPACE AGE ROBOT 
Time Control is your own space age 
robot with four-in-one modes for up to 16 
separate functions in your home. Time 
Control will add conveniences and it may 
save you thousands of dollars when you’re 
not at home 

• Security Mode is used primarily when 
you're away either one day or the entire 
summer Selected lights and appliances 



are sequenced on and off to give that lived- 
in appearance. First, a light in one room 
and then another, a radio in a third, plus 
the den TV. all can be programmed to fool 
any would-be burglar "casing'' your home. 
You just select the lights or appliances 
and the times you want each to be on. Time 
Control can be programmed in minutes us- 
ing the calculator type keyboard. One 
avoided robbery and Time Control pays for 
itself many fold. Think of the increased 
oeace of mind. 




tasy to program lime Control keyboard limes 
lamos. appliances and even outside ot overhead 
llgftls 

• Dally Timer Select any one or all of 8 
modules to time daily, then set In any time 
you want each to turn on and then off. Pro- 
gram your TV or radio to come on to wake 
you each morning. Turn the outside lights 
on at 7:00 p.m. and off at 6:30 a m. Timed to 
the exact minute of each day automatical- 
ly. Turn your coffee pot on each morning 
and shower while your coffee is brewing. 
Your life may never be the same again. 

• Quartz Clock Digital Quartz accuracy in 
an attractive wood-grain finish. Attractive 
enough to add to the decor of any room. 
Accuracy unsurpassed by expensive 
chronometers costing S200 or more. With 
large easy to read green numbers. May be 
worth the price of the unit for this feature 
alone. 

• Panic Button This bonus feature allows 
you to turn on all of your lights from your 
bedside to frighten away peeping toms or 
intruders. Further peace of mind when 
you're away and your spouse is home 
alone. 

NO WIRES NEEDED 

One of the nice features of time control Is 
that no wires are required. All appliances 
and lamp modules simply plug into your 
wall sockets. For outside or overhead light 
control, you merely change your existing 
light switch with BSR's wall switch module. 
Time Control takes It from there 
BUILD YOUR OWN PERSONAL SYSTEM 
If you already have a BSR X-10 Space 
Controller, all you may need is the timer at 
$74 99 If not. we recommend a starter kit 
at $119.95 consisting of the timer, two 
lamp modules and one appliance module. 
You save $6. We sell all BSR X-10 Ac- 
cessories so you can add additional 
modules as you need them to Time Control 
your entire home. 



30 DAY NO-RISK TRIAL 

Test the Time Control lor 30 days at no j 
risk II Time Control does not provide me j 
convenience and peace ol mmd we say it 
can. or tor any reason return it to us We J 
will promptly refund your purchase price 
What have you got to lose? 



WARRANTED FOR ONE FULL YEAR 

Time Control is an all solid state unit. It 
should provide you with many years of 
trouble-free service. If in the unlikely event 
anything should go wrong during one full 
year, it is factory warranted by a sizable 
company. BSR. 

HURRY! QUANTITIES ARE LIMITED 

When we were given the opportunity to 
introduce Time Control in this country, we 
jumped at the chance. We also knew quan- 
tiles would be limited this year. BSR has 
set aside quantities of Time Controls for 
us. But there may not be enough. So to be 
assured of being one of the first to get your 
Time Control— Don't wait, order now! 

TO ORDER your Time Control 
Simply fill out the coupon and send it 
along with check or money order to the ad- 
dress below. For even faster service credit 
card customers can call: Toll Free 
1-800-527-7066; in Texas call collect: 
1 -2_M-349^5120_ 

f MEDJA MARKETING 1 

10155-9 Plano Road • Dallas. TX 75238 

la YES' Send me Timer(s) only at $74 99. | 

i add $2.50 shipping, handling & insurance i 
I • Save $6.00. Send me Time Control I 

I Kills) at $1 19.95 (includes 1 timer. 2 lamp. I 
and 1 appliance module). Add $3.50 shipp- 
I ing. handling & insurance 
• Send me the following modules Add $1.00 
shipping & handling. 

Lamp Modules at $15 99 

Appliance Modules at $15 99 

j Wall Switch Module at $17 99 

Texas residents add 5% sales tax 
Ask tor other BSR X-10 Accessory Prices | 

| Name i 

Address 

City I 

| Stale Zip | 

Check or money order enclosed 
j L. Charge to: J Mastercharge 'Visa i 

I Acct. 0 

[ Expires 

I Signature 

| Order Toll Free: 1-800-527 7066 
j In Texas Call 1-214-349-3120 collect 
MMl 1980 PM 100 





§ every bit as good 
I II mW I ll as the name 
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1 Inrtn Spoodbor "IT wood M lor all alactnc drWa 
Spado-typa haad original hollow ground point itarti and 
cuts claan and last m any wood 17 wd W* to 1V5 ". 
Availabla Individually or in workshop acts 

2. Irwin No. 22 " Mcro-Ofer hand brace eipensive bit 
borea 35 standard hole* H' to 3 Just dial the size you 
need No 21 borea 19 standard holes. **" to IIS '. 

3. Irwin §27 Sow Canter hand brace bit deeve n double- 
culler boring action Metfeum-taat screw pitch Balanced 
cutting heed It sue* ki" to 1H". Available individually or 



You can easily bore holes up to IVfe" 
with the Irwin Speed bor 88 This Is 
the wood bit that cuts clean, fast, ac- 
curately Puts more boring power at 
the working end ot your kr electric 
drill 

Irwin's exclusive hollow around 
point has the power to start holes fast 
Sharp spade-type cutters power 
through any kind of wood. 

14” shank chucks till / I 
perfectly 



Workshop 



Set ol 6 Speedbor 
M bit* with metal 



hang-up rack Sites 
H. v*. *». k,. fe, 1 -. 



«k V*. *§. tk. 1 ”, 

Irwin Screw Starter 



hole, starts hole, threads 
hola lor screw to assay enter wood and 
non-metal materials Handiest hand tool 
*i years lor housewife and handyman 
AS item* above are avertable 
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Showing Its stripes 



The Lancia Scorpion la 
challenging Porsche 
for the 1980 Makes 
^ Championship. 



Vincenzo Lancia, founder of the 
Fabbrica Automobili Lancia in 1906, 
would be proud: His cars were win- 
ning races in the United States in 
the years before World War I, so he 
knew firsthand the thrill of watch- 
ing his own racers take the check- 
ered flag. This year, in the manufac- 
turers’ competition, formally known 
as the World Championship of 
Makes, Lancia is out in front, which 
is an upset for the long-dominant 
Porsches. 

At Watkins Glen in July, Lancia 
stretched its lead when its turbo- 
charged Scorpions finished 1-2. If all 
goes well for the Group 5 cars, they’ll 
have the title in the bag before the 
last event, the 1000 km of Dijon 
(France), which runs Sept. 28. The 
Scorpions compete in the under-two- 
liter class with their four-cylinder 
engines which displace 1425 cc. Why 
so much under two liters? Because 
when you apply the 1.4 handicap fac- 
tor that affects turbo engines in the 
series, you get 1.4 x 1425 cc, or 1995 
cc — just a couple of cubic centime- 
ters under the limit. 

Lancia sports and GT models for 
the street are powered by full two- 
liter engines, as are Fiat’s Brava 
and Spider 2000 models. Lancia, of 
course, is a division of Fiat Motors of 
North America. The two-liter, four- 
cylinder Fiats don’t get 400 hp at 
8800 rpm like the Scorpions, but 
they do get a nice hp boost now that 
you can get them with optional fuel 
injection. The Bosch L-Jetronic sys- 
tem adds 16 hp, giving both cars a 
rating of 102 hp at 5500 rpm. Still, 




Hat Brava now offara fual-in)act#d Four. 



EPA mileage of the Brava is a re- 
spectable 24 city and 34 highway; 
the Spider is 25 city and 36 highway. 
Thrifty-quick cars, I call ’em. 

A cool 2418 mpg 

And what did you do on your sum- 
mer vacation? In Germany, an en- 
trant in the Kilometer Marathon set 
a new world fuel-economy record. A 
200-cc, single-cylinder diesel and 
one liter of fuel whisked the winner 
along at 13 mph on the kilometer 
course for an equivalent 2418 mpg. 
“The ’Unterturkheim 1’ fits like a 
wetsuit,” exclaimed driver Volker 
Schramm of the three-wheeler. This 




Fu«l-*conomy champ Untarturkhalm 1 la at 
top, second-place Silver Arrow, above. 



year’s mileage topped the 2281.8 
mpg set last year (see lmporta&Mo- 
toraporta, page 66D, Dec. ’79), also by 
a team from Mercedes-Benz. 

Nowhere near as economical as 
the winner were two “Silver Ar- 
rows,” designed and built by appren- 
tices at the Mercedes plant in Sin- 
delfingen. They achieved “only” 
2041 and 1481 mpg to finish second 
and third, but they got most of the 
attention because of their fascinat- 
ing and futuristic shape. 

The mileage contest is held at the 
Hockenheim Motordrome near 
Stuttgart, Germany, and is spon- 
sored by the Shell Oil Co. and Auto, 
Motor and Sport, the German car 
magazine. 

The Unterturkheim 1 uses 27-inch 
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bicycle wheels with covered spokes 
to carry its synthetic foil body. The 
chain-driven vehicle weighs in at 
111 pounds, and, 1 suspect, the win- 
ning driver didn’t weigh much 
more. 

Isuzus are coming 

Early next year there will be anoth- 
er Japanese car on the market. Isu- 
zu, who brings us LUV pickups 
through GM dealers, will enlist its 
own dealer network to market a line 
of passenger cars and lightweight 
pickup trucks. 

Sedans, coupes and pickups — 19 
models in all — will come with either 
gas or diesel Fours. American Isuzu 
Motors Inc. (AIMI) expects 75 per- 
cent of the anticipated 20,000 first- 
year vehicle sales to be diesel. PM 
will have more on the Isuzus after 
we get behind the wheel. 

Diesel chatter 

The 600 miles 1 added to the 3000 al- 
ready on the odometer of a Volvo 
diesel station wagon with automatic 
transmission last July were certain- 
ly economical ones: 26 mpg overall. 
The six-cylinder wagon is especially 
spirited when you’re running with 
the trucks. Even at speed, though, a 
too-audible combustion “tickle” 
wouldn’t let me forget that I was at 
the wheel of a diesel. I’d rather be 
reminded only when refueling. Two 
stops (in the Northeast) found fuel 
at $1.15 per gallon (Arco) and $1.19.6 
(Getty). Volvo's new diesel is ‘well 
suited for a relaxed, country way of 
life: best I could do was 15 seconds 
for 0 to 45 mph and 21 seconds for 0 
to 60. 

Once under way, however, this 
luxury wagon really shines: Just fill 
it with family and fly. And, at 
$13,000 to 14,000, it it competitive: 
You have to consider that the little, 
four-cylinder diesel Rabbit will set 
you back $10,000 and the five-cylin- 
der Mercedes diesel $25,000. Make 
mine a Six. W 
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From one of the world’s 
leading manufacturers 
of small industrial 
engines 



Kawasaki 

Portable Generators 

From 750 to 2900 watts. 
See vour Yellow Pages for >i sir nearest Kawasaki dealer. 
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CANADA AT ITS BEST 



Light. Smooth. Imported Canadian Mist* 1 
The whisky that's becoming America's favorite Canadian. 







A The new container tor Elmer s Wonder 
Bond Plus cyanoacrylate adhesive has several 
advantages, says its maker The applicator is 
clog-resistant and gives controlled, one-drop 
application tor broken glass and china repairs 
The container s square shape allows it to stand 
upright tor handier use and easier storage The 
clear adhesive bonds in seconds and is recom- 
mended for use on nonporous matenals such 
as steel, glass, many plastics, aluminum and 
ceramics A threo-gram bottle costs about 
$2 60 from Borden Chemical. 180 East Broad 
St . Columbus. Ohio 43215 



B This bandsaw with 18-in -dia wheels and a 
1 -hp motor cuts metals, plastics and wood at a 
blade speed of up to 3500 teet per minute The 
one-piece, welded-steel trame has upper and 
lower doors for quick blade change The blade 
guides have upper and lower backup ball bear- 
ings The saw ($1600) has an l8*20-m table 
and foot-operated brake. It takes 23 * 32 in of 
floor space, and is 6 ft.. 2Vi in high Blade-to- 
throat capacity is 1 7 in : cuttmg-depth capac- 
ity is 12 in. Parks Woodworking Machine Co , 
1501 Knowlton St., Cincinnati, Ohio 45223, 
makes it. 



C The scenic pattern of this vinyl shower cur- 
tain from the Wall-Tex MatchMakers collection 
complements the wall covering shown, which 
is called I Saw a Ship a Sailing There are 
five other designs three florals, an old-time 
eau de cologne motil. and a romantic art nou- 
veau motif. Each design is available in several 
cotor combinations to coordinate with a wall 
covering The shower curtains are 7.2x72 in 
and are priced at $25 The wall covering 
ranges from $9 to St 7 per roll depending on 
the pattern Companion fabric in the ship motif 
is also available from Columbus Coated 
Fabncs. Div of Borden Chemical Inc , Colum- 
bus, Ohio 43216 



© 

D You can make fast, accurate, tight-fitting 
miter cuts with your circular saw and the Miter 
Maker, according to its manufacturer Set one 
of the aluminum fences from 0 to 90 on the 
calibrated scale, hold the workpiece against 
the fence, lower the saw and make the cut 
Among the miter cuts the tool lets you make 
are straight, octagon, hexagon, picture frame 
and door window frame Compact and porta- 
ble. the Miter Maker will accept most circular 
saws with 7- to 8' 4-in -dia blades The unit has 
a molded-plastic base and rests on nonslip feet 
on a workbench or countertop; or you can use 
wood screws to mount it permanently Miter 
Maker ($40) is available from the Hirsh Corp., 
8051 North Central Park Ave., Skokie. Ill 
60076 



NEW NOW 
for home and shop 
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NOW, ForThe First Time- 

Use The WOODBITS 
The PROS Use! 

PROFESSIONAL WOODBITS are NOT available in hardware stores 
Stores only carry spade bits which tear grain, clog and bind; or metal- 
cutting twist bits that also bind and — what’s worse — "skate'' off the mark. 



WhyisaWOODBIT Best? 

A PROFESSIONAL WOODBIT has four features designed specifically 
for wood: 

• A CENTER SPUR that locks your bit on course and so 
prevents "skating". 

• TWO CUTTING SPURS that start and dimension a 
perfectly round hole. 

• EXTREMELY SHARP FLUTES extend from the two 
cutting spurs and continue the cutting action all the way 
through the wood . . . shaving the sides smooth. Most important, the 
two spurs will not splinter the wood as the bit cuts through . . as 
spade or metal cutting bits do. 

• THE CUTTING FLUTES ARE ENGINEERED for optimum chip 
ejection so that your drilling machine won’t bind and burn out. 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used In portable 
drills or drill presses with chucks of V' or more. 7 piece chrome- 
vanadium steel set includes %. y„, y 4 , y te , 7„ and Vi" sizes Lengths 
from 2% - 5y«" Made by German professionals for pros or "wood-be" pros 
7 PIECE WOODBIT SET ONLY $17.95 




Depth Adjusting Collars For The 7 Piece Set 



Get the precision of a costly drill press for under $10.00! 
Here's how they work: Figure the desired depth of the hole; 
slip the collar over the bit to that depth; fix the collar 
position with the set screw — and drill. 7 collar sizes. 

% - Vi". ^ sach bit in the 7 piece woodbit set Tool steel 

7 Piece Depth Ad|ustlng Collars ONLY $9.95 

|_J Buy Both Bits And Collars And SAVE $2.00 ONLY $25.90 

Complete Your Bit Set With These 4 BIG WOODBITS 



Primarily for use in a drill press, these larger diameter bits can be used 
in any powerful portable drill with a %" or larger chuck. These are 
really top quality professional cutting tools. The %" bit is 7'/," long, the 
y«. % and 1" are 7%’' long. No collars available. 

Buy All 4 BIG Woodblts (SAVE $10.00) ... ONLY $49.80 



%” Bit... *11.95 
y«" Bit... $13.95 
%** Bit $15.95 
I* Bit... $17.95 




COMPLETE 18 Piece Drill Set (SAVE $17.75) $69.95 

18 PIECE SET INCLUDES: 

7 Bits: 7 collars to match plus 4 BIG WOODBITS: 



You Can Order 
Tools By Phone: 



Call TOLL FREE 800-321-6840 

Ohio Residents Call: (21 S) 831-4191 



Yes Rlc Lelchtung, please send me: 

J 7 pc Woodbit Set(s) @ *17 95 

■ 7 pc. Depth Coilsra To Match Above Set @ $9 95 . . 

I 14 pc Bit and Collar Set(s) @ $25 90 (SAVE $2 00) 

I BIG Woodbit(s) @ *1 1 96 




j VBIG Woodbit(s) @$13 96 

%" BIG Woodblt(s) @ $15 95 

1-BKJ Woodblt(*)@$17 96 

All 4 BIG Woodblts @ $4980 (SAVE $10 00) 

Complete 18 pc Orill Set(s) @ $69 95 (SAVE $17 75) 

Shipping. Handling and Insurance 

Method ol Payment Ohio Residents Add 5'/i% Tax 

□ Check □ VISA □ MasterCharge TOTAL 

Card # Good thru 



□ Enclosed is 
my order (or 
woodblts As my 
I BONUS, please 
send your 84 page. 1981 
color catalog of hsrd-to-find 
woodworking tools. PLUS 
all catalogs and new tool 
bulletins FOR THE NEXT 
TWO YEARS FREEI 
□ Enclosed Is $1 00 Please 
send your 1981 color 
catalog PLUS all catalogs 
and bulletins FOR THE 
NEXT TWO VEARSI 



Name 

City . 



Zip. 




U 4944 Commerce Parkway 41080 PM 

VTHE Workbench 'p&Dpie’^l £ SSSRtSKST 
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HINTS 



Dust blower 



mm 




To get a blast of air that blows 
dust off negatives in the enlarger, 
try an inexpensive battery filler. 
It’s big enough for one squeeze to 
do the job . — Robert Hertzberg 



Drip-dry prints 




Resin-coated (RC) print drying 
can be easier if you make a drying 
rack from 1x2 furring strip and 
clothespins. Cut the strip to fit 
over the tile around your 
bathtub . — F rank H. Day 

Funnel fun 

The top of a two-liter plastic soda 
bottle makes a good funnel. The 
bottom half can also be recycled 
and used for containing liquids, 
holding parts or whatever. 

— Rose B rummer 



Give spots the brushoff 




Minerals in the water supply can 
leave spots on ferrotype plates. 
Toothpaste mixed with a little 
water will scrub the spots away. 

— Robert Hertzberg 
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Now you can enjoy a 
complete home shop at a 
substantial savings — and in 
less space than it takes to 
store a bicycle! 



Shopsmith Inc. "'i 

x jWj y The Woodworking Company g 

Dept. 2564, 750 Center Drive 
Vandalia, Ohio 45377 
□ YES! Please mail me your FREE Inlormation 
Kit on the Shopsmith MARK V. and facts about 
Shopsmiths exclusive 30-day Money Back 
Guarantee I understand there ts no obligation. 

Name 



Address 



City _ 

^^tate. 



You can have all the tools you need to 
turn out top-quality woodworking 
projects in a complete home work- 
shop like those you’ve dreamed of 
owning. And you can have it within 
your budget . . . and your limited 
work space. 

To learn how, simply mail the coupon 
below. You’ll discover how you can be 
prepared for all those money-saving, 
moneymaking projects like doing 
your own home repair and remod- 
eling jobs, even building furniture and 
cabinets. Shopsmith has made it eas- 
ier and more affordable than you’d 
ever imagine. 

Yon Need Pro Equipment 

To Let You Do Pro Work 

You can’t do jobs like these without 
the proper tools. You know that’s true 
if you ever tried to build anything 
more complicated than a birdhouse. 
You need more than a couple of hand- 
held power tools to achieve the kind 
of results you can be proud of. 

You should have a table saw, vertical 
drill press, horizontal boring machine, 
lathe and disc sander. But now you 
don’t have to spend several thousand 
dollars to get the capabilities of all 
these machines. And you don’t need a 
lot of space, either. All you need is a 
Shopsmith MARK V. 

The MARK V gives you all five of the 
most needed power tools in a single, 
powerful, precise machine that re- 
quires about the same space it would 
take to store an ordinary bicycle. 

The Better Alternative 

More than 350.000 people like your- 
self have chosen this Shopsmith 
multi-purpose tool as the best pos- 
sible solution to budget and space 
problems. And it’s easy to see why — 
the time-tested MARK V includes all 
five major power tools in one free- 
standing unit. 

The easy-to-learn, easy-to-use 
Shopsmith woodworking system fea- 
tures a 10" table saw, 16 W vertical 
drill press, horizontal boring machine, 
34" lathe and 12" disc sander. A 
rugged 13.5 amp motor that devel- 
ops more than 2 hp provides all the 
power you’ll need for even the tough- 
est jobs. And, thanks to the exclusive 
speed dial, you can change speeds 
without ever shutting off the motor. 



Switching tool operations couldn't be 
easier. After only about an hour's 
practice, you’ll be moving from one 
function to another in 30 to 90 seconds. 

Simple to Learn to (Jae 

Shopsmith provides all the home 
training aids — comprehensive study 
guide and textbook — you'll need to 
learn to use the equipment and be- 
come a better woodworker. Whether 
you’re a beginner or an experienced 
craftsman, you can master the 
MARK V quickly. 

Actually, the MARK V is the heart of 
the Shopsmith woodworking system. 
You can add Special Purpose Tools — 
bandsaw, belt sander. jointer and jig- 
saw — and accessories that allow you 
to do shaping, molding, mortising, 
routing and dadoing. The one motor 
powers all operations . . . and you do 
it all with precision and accuracy that 
will satisfy even the most demanding 
expert! 

That’s why thousands of people with 
unlimited budgets and more than 
enough space still choose the 
Shopsmith MARK V! 

Find out why it should be your choice, 
too. We’ll send you all the facts and 
also tell you how you can actually put 
the MARK V through its paces, in the 
privacy of your home, for a full month 
without ever risking a cent! Mail the 
coupon now for everything you need 
to know. 

The Shopimith MARK V — 
the tool to start with . . . 

the system you grow with! 



The Mark V B a lathe 
ol exceptional capacity 
(above) and a 10' table 
taw (right) with a 3V»" 
depth-oi-cut and a 48" 
npping capacity 



It's a 1 2" disc sander 
that will do things that 
other sanders won't 
do kke finishing edges 
to precise dimensions 



It s a horizontal bonng 
machine that makes 
perfect doweling really 
easy 1 The Mark Vs 
exclusive feed stop 
assures identical hole 
depths 



It's a 16ki" variable- 
speed drill press with 
built-in jigging features 
that make bonng screw 
pockets and even round 
slock a "snap"' 




CAR CLINIC 

SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORT SCHULTZ 




Start of a new day 

My 1980 0ld8tnobile Cutlass 350-cu.- 
in. diesel engine has had an alterna- 
tor vibration at 17 mph since day 
one. The dealer’s sendee department 
has replaced the bearings, shaft and 
bracket without success. Now I'm 
told this is a common problem, which 
is verified by several other 1980 Olds 
owners I know. They're having the 
same trouble. Is there a solution? — 
Richard E. Kerby, Dubois, Ind. 

Yes, sir, there is. It’s in the form of 
service bulletin 80-T-7, which is ti- 
tled “Delcotron Moan: Oldsmobile- 
Built Engines.” 

The problem and solution apply to 
1980 Oldsmobile diesel and gasoline 
engines. In 1980, Oldsmobile made a 
change in the alternator drive-belt 
system which is causing this vibra- 
tion, as you call it — moan, as Olds- 
mobile calls it. Other manufacturers 
that use the '80 Olds engine aren’t 
having the trouble, because they 
didn’t adopt the revised drive-belt 
system. 

According to the service bulletin, 
the solution to the problem is to re- 
place a brace and pulley. All parts 
and instructions are contained in 
Retrofit Kit No. 22510310. 

Since the moan is a result of an 
engineering design, the repair is 
covered by warranty although your 
car may exceed the warranty period. 
If the dealer argues about this, let 
the Oldsmobile zone office decide 
the issue. 

ESP (Easy Solution Possible) 

Not long ago, the front brake pads of 
my Toyota Celica with ESP brake- 
lining-wear sensors, which “ see all, 
know all and tell all,” wore to the 
point where the ESP BRAKE LINING 
WEAR light on the dash went on. When 
replacing the pads, l found that one 
of the wear sensors (there's one 
placed in each inner brake pad) had 
rubbed against the rotor. 

During normal braking, the rotor 
wears against the plastic sensor and 
cuts a loop of copper wire. When the 
copper wire (circuit) is broken in ei- 
ther sensor, the warning light flashes 
70 POPULAR MECHANICS 



on to tell the driver to replace brake 
pads. 

These sensors are tricky. You can 
replace brake linings, as I did, but 
this doesn't turn off the light. As long 
as the copper wire in one or both sen- 
sors remains broken, the warning 
light stays on. I was told by a Toyota 
dealer that I have to replace the whole 
sensor, for $ 1 7, to make the light go 
out. To which l say: Nuts! I’ve found 
a better way. It’s this: 

■ Remove the sensor from the old 
brake pad and clean its surface. 

■ Look for two copper dots in the 
plastic. 

■ Bridge these two dots with a bead 
of solder. 

■ Cover the sensor surface with a 
coating of epoxy. Let epoxy dry and 
install sensor in the new brake pad. 
The warning light will go out. 

When linings again wear down to a 
point where they have to be replaced, 
the rotor will rub through the epoxy 
and wear away the solder to break the 
circuit again, causing the warning 
light to flash. Neat, huh? — Jeff Si- 
nex, Huntsville, Ala . 

You bet. All you Toyota Celica 
owners with ESP brake linings 
ought to send Jeff a note of thanks. 
He saved you $16.85 — that's $17 for 
a new sensor, less 15 cents for a 
stamp on the thank you note. 

Sealing unsealed seals 

At 11,000 miles, the rear oil seal in 
the 2300-cc engine of my 1977 Ford 



Pinto station wagon went bad. But 
no sweat. The repair was covered by 
warranty, so the seal was replaced 
free of charge by the dealer. Now, at 
2i,000 miles, the seal has gone bad 
again. 

This time I will have to pay unless I 
can get proof that ruptured seals are 
a recurring problem with the 2300-cc 
engine. The dealer says it isn't. I hope 
you can tell me it is. — Gene Suckut, 
Bowdon, N.D. 

Sorry, Gene, it isn’t. The Ford 
2300-cc engine isn’t one that normal- 
ly rips apart rear oil seals. However, 
this does not mean that you don’t 
have a valid argument for trying to 
get the repair done free of charge 
again. 

A probable reason for seal failure 
is improper seal installation. The 
seal for the 2300-cc engine is a split 
one (two halves). Both halves have 
to be dipped in lubricant before they 
are installed. If the seal isn’t treated 
this way, in time it will weld itself to 
the journal and be ripped apart by 
crankshaft rotation. 

The manual says you should dip 
the seal in fresh engine oil. A spokes- 
man at Ford was more specific. “Sat- 
urate the seal with Lubriplate,” he 
says. 

The surfaces on which the rear 
bearing cap rests (that’s the cap 
that fits over the seal) must aliso be 
treated properly in order to prevent 
loss of oil (maybe the seal hasn’t 
gone bad, but oil could be leaking 
from around the cap). The surfaces 
should be clean. Then, with the seal 
in place, a Vi«-in. bead of RTV sealer 
has to be applied to the surfaces. 
The procedure outlined in the ser- 
vice manual is specific about this. 

Careful— it’s not gridiron 

How do l remove a decal from the in- 
side rear windshield of a car that has 
an electric rear windshield defroster 
without destroying the defroster 
grids? — Joe Letterman, Hartford, 
Conn. 

Whatever you do, don’t try to 
(Please turn to page 72) 



Fixing warped valve covers 

Here's a neat lip we received from Rod Lasley, who's figured out a way ol 
repairing warped and deformed bolt holes in valve covers. 

Most valve-cover bolt holes get bent out ol shape due lo overtightening 
of the bolt This tends to pull the metal downward, forming a cone effect 
and effectively preventing a good, solid seal between the valve cover, gas- 
ket and cylinder head 



Instead of using a shim. Rod ad- 
vises us to turn the valve cover up- 
side down and bang out the hote 
with the round end of a bail-peen 
hammer. The metal should be bent 
to form a cone in the opposite direc- 
tion from the deformation. This 
cures sealing problems. 



warped lip heshapeo 





The McCulloch 610 
is a real animal. 




Large volume, low tone muffler 
quiets the beast. 



Wraparound Chain Brake/Hand Guard 
for safe handling. 



Fuel gauge indicates feeding times. 



Electronic ignition for quick starts even after hibernation. 



60 cc s of animal power. 



Anti-vibration system tames all that power. 



Teeth cut through almost anything 



Our Pro Mac 610 has 60 cc's 
of pure animal power. But it’s 
balanced and engineered so 
it handles like a real pussycat. 

The handle is mounted to 
soak up vibration so you can 
keep on cutting longer with- 
out fatigue. Automatic plus 
manual oiling make light work 
of even knotty problems. With 



electronic ignition and an 
adjustable throttle latch, it's 
even an eager beaver on 
starts. In fact, the 610 is so 
easy to care for and rugged- 
ly built, it may be the last saw 
you'll buy. 

The 610 comes with our 
package of safety features, 
too. Including our famous 




McCulloch 



WITH CHAIN BRAKE 



Chain Brake/Hand Guard 
that stops a moving chain in 
milliseconds, significantly re- 
ducing the hazard of kickback 
Check out the Pro Mac 
610 at your local dealer, 
hardware store or home 
improvement center. You'll 
find McCulloch listed in the 
Yellow Pages under ’Saws!' 



Sawing is believing. 



CAR CLINIC 

(Continued Irom page 70] 

scrape or pull the decal off. You will 
probably cut or pull away the de- 
froster grid wires. 

There is a procedure you can try, 
but it has to be done with much pa- 
tience and care. Let me lay it out for 
you, so there will be no misunder- 
standing. 

■ Purchase an aerosol spray can of 
3M Wood Grain and Stripe Remover 
(part No. 08907) from a dealer han- 
dling automotive parts or paint sup- 
plies. 

■ Read and follow the instructions 
on the can. This is potent stuff, so 
don’t try to improvise your own 
methods. 

■ Wear rubber gloves and cover the 
rear deck under the windshield with 
a rubber drop cloth, just in case 
some of the remover should drip on 
something. 

■ Using a single-edge razor blade 
or nail file, make horizontal cuts in 
the decal between the defroster 
grids. But be very careful. If you 
should nick a grid, you’ll kill the de- 
froster. 

■ Spray the remover onto a cloth. 
Do not spray it directly on the decal 
because overspray might get on and 



damage upholstery or plastic parts. 

■ Hold the saturated cloth against 
the decal. Don’t rub. The remover 
should disintegrate the decal mate- 
rial. If some of the decal remains, re- 
peat the procedure. 

■ After the decal has been re- 
moved, some of the adhesive coating 
will probably be left on the glass. To 
get this off, you should saturate a 
cloth with fingernail polish remover 
or rubbing alcohol and gently wipe 
away the adhesive without disturb- 
ing the grid. Finally, wash the glass 
and any surrounding surfaces that 
the remover might have touched 
with detergent and warm water to 
be sure everything is clean. 



Getting to the core 

In a car with carbon-core cables and 
conventional breaker point ignition, 
what causes the insulation on cables 
to char at the distributor end 1 Can 
this charring be prevented ? — Al Mis- 
ley, Park Ridge, NJ. 

A loose fit between the cable and 
terminal in the distributor, so elec- 
tricity has to arc the gap — that’s 
what usually causes charring. This 
was a problem in older installations 
until manufacturers began to make 
components that provide a close tol- 
erance between cables and distribu- 
tor cap. 

If your car is having burned-cable 
problems, one way to overcome the 



The better to see you 

Long-time reader Wayne Rivers of Sanborn, N.Y., speeds up his car 
maintenance by spray-painting vanous sockets with bright colors 
For instance, he tells us the socket for his oil drain plug is painted bright 
red for easy identification, When he's ready to slide under the 
car. he just reaches into his toolbox and picks out 
the correct socket— no guesswork 
Manual gearbox oil and rear-end oil 
also have to be changed periodically. 

A different color for each )ob should 
get those chores done faster 
More tips, anyone? If you ve got 
them, we want to hear about them 

PAINT-MARKED SOCKET 




Got Some News R*r People 
WhoThinkOurRcK»fiuigIsJiistIwRo<tfs. 




Every day somewhere in America, another do-it- 
yourselfer finds another way to use Onduline's* new 
Easy-Cover™" roofing and siding A lot of people know 
Easy-Cover as the most revolutionary roofing product 
to come along in years — but how about Easy-Cduer as 
privacy fencing 5 Or patio cover? 
Or trailer skirting 5 Whatever 
the application. Easy- Cover 
lives up to its name. 

If you can hang 
a door or paper a 
room, you can 
install Easy- 
Cover The free 
Easy-Cover 
estimator takes 
| the guesswork 
I out of getting 



IF 




■u 



started. And then the free Easy-Cover 
installation guide shows you how to 
start Your dealer has copies of both 



YOU CAN LOOK HIGH AND LOW 
WITHOUT FINDING A 
BETTER BUY THAN EASY-COVER 



Easy-Cover offers all the traditional protection of 




high quality asphalt shingles An ‘ 

Easy-Cover is warranted for 25 
years against leaking Full details 
on this warranty are available 
from any Onduline dealer 
Because domg-it-vourself 
is so much easier with Easy- 
Cover, you save yourself a 
tidy little sum on any )ob In 
fact, you'll end up saving in 
labor costs just about what you 
end up spending for matenal 

The next time you have something to cover, do 
it yourself, with Easy-Cover And save money in 
the bargain For the name £J^CY B COVER 

by< 



iur nearest dealer, call 



of 

toll free 800/447-2882 (in 
Illinois 800/322-4400) 



Route 9 Bon 196 Fredericksburg. Vi 22901 
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SUBURBAN MANUFACTURING COMPANY 
Bon 399 - Dayton Tennessee 37321 



Please send information on the following 
models. 

(Crete) A B C D E F j 

Name | 

Address 

City | 







■ 






PM10S0 ■ 



300,000 AMERICAN HOMES ARE WARMED BY WOODMASTER/COALMASTER! 



A. Woodmaster Mobile Home System 

B. Wood master Radiant Heater 

C. Wood master /Coalmaster 
Supplemental Furnace 



SUBURBAN 



E. Woodmaster Coalmaster Airtight 
Circulator 

F. Woodmaster Single Door Plate Steel Stove 



trouble is to buy yourself a set of 
new cables and a new distributor 
cap. Work the cables into the cap 
just as far as they will go, squeezing 
the cable boots as you do this to ex- 
pel air that would otherwise be 
trapped. Installed this way, such 
snug-fitting cables should go a long 
way to prevent charring. 

Second opinion 

What can I do about a Lean Bum 
with heartburn? The condition af- 
flicts a 1977 Chrysler Cordoba iOO- 
cu.-in. Lean Bum engine that back- 
fires on deceleration after passing 
other ears f The dealer is stumped . — 
Donald J. Smith, Alexandria, La. 

He shouldn’t be. The answer to 
your question is probably right in 
his files. 

Have him begin with the ignition 
system. Connect a timing light. 
Start the engine and turn on the 
headlights, heater blower motor (to 
high) and heated rear window. If the 
timing mark jumps erratically, 
charging-system electrical interfer- 
ence is probably disrupting the oper- 
ation of the Spark Control Computer 
and is giving your Lean Burn engine 
"indigestion." 

The trouble can be resolved by re- 
routing the black alternator ground 



wire, as explained in service bulletin 
08-30-77. This rerouting is too com- 
plicated to explain here, but the dia- 
gram in the service bulletin makes 
this crystal clear. This job should be 
a freebie. It only takes a couple of 
minutes to do and, besides, the back- 
firing is a result of an original de- 
sign. 

If the ignition system isn’t the 
source of backfiring, then the fuel 
system is the cause, and here we 
open up a real can of worms. Service 
bulletin 14-09-77 lists a whole mess 
of things your dealer should look for, 
including a vacuum leak, a weak ac- 
celerator pump, an incorrect carbu- 
retor float level, a sticking carbure- 
tor metering-rod carrier, a stuck 
heated-inlet air door and a faulty 
fuel pump. 

In this case, you’ll probably have 
to bear the cost of finding and fixing 
the trouble, unless you’re on record 
as having had the backfiring condi- 
tion since the time the car was un- 
der warranty. 



GOT A PROBLEM WITH YOUR CART 

Just ask Mod about S. Send your question to the Car 
Ctnic. Popular Mechanics. 224 West 57th St . New 
York, N. Y. 10019 Wh0e letters cannot be answered 
Individually, problems that are of general interest will 
be published in the column 



Safety and service tips 

■ In need of an up-to-date directory that tells 
where you can get propane? You can buy one 
for $3 from the National LP-Gas Assn., 1301 
West 22nd St.. Oak Brook. III. 60521. It lists 
places throughout the United States where 
propane cylinders used by RV, trailer and 
camper owners may be refilled, and where pro- 
pane-fueled cars, trucks and motor homes 
may be filled Of the 5300 places listed in the 
directory, 3760 are equipped to accommodate 
vehicles that use propane as a fuel. 

■ Chrysler calls the condition "cold bucking ." 
It describes rough engine performance during 
acceleration and/or deceleration of 1 980 cars 
and trucks with automatic transmissions The 
trouble occurs when engines are started in 
cold weather and stems from the speed at 
which the lockup torque convener engages 
and disengages To eliminate "cold bucking." 
Chrysler wants you to have a new torque con- 
vener lockup spring (pan No. 4202672) in- 
stalled Service bulletin 21-12-80 authorizes 
your dealer to do this for you free of charge. 

■ If you haven't heard (maybe you bought 

your car used), approximately 350,000 1 971 - 
74 and 1976-77 Mercury Capris have been re- 
called by the Ford Motor Co to repair a defect 
with the manual Door-mounted gearshift lever 
The shift lever allegedly has been breaking 
free of the transmission, leaving dnvers with- 
out the ability to shift. Take the car to a Mercury 
dealer and tell him to refer to Recall No. 792- 
269. HR 
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CEILING 



18" WIN. TO CEILING 
WITHOUT SHIELD. 

9" TO 12" MIN. 

WITH SHIELD _ 



INSULATING 
THIMBLE 
THROUGH WALL 
OR CEILING 



CEILING 

SHIELD 



STOVEPIPE 



6" MIN. AT SIDES 
AND REAR 



FIREPROOF 
FLOOR BASE: 
1/4" ASBESTOS 
24-GAUGE 
SHEET METAL 
OR BOTH 
(SEE TEXT) 



1" AIR GAP 



FROMWALL 



18" MIN. TO WALL 
WITHOUT SHIELD. 
9" TO 12" MIN 
WITH SHIELD 
(SEE TEXT) 



12" TO 38" MIN. 
TO WALL 
WITHOUT SHIELD. 
4" TO 18" MIN. 
o WITH SHIELD 
(SEE TEXT) 



. HEAT SHIELD. 
" 14 ASBESTOS 

OR 29 -GAUGE 
SHEET METAL 

INSTALL PIPE 
WITH CRIMPED 
ENDS FACING 
TOWARD STOVE 



DO NOT LOCATE 
SHIELD FASTENERS 
DIRECTLY BEHIND 
STOVE OR STOVEPIPE 



36 MIN. 



WOOD 

BURNING 

STOVE 



1" AIR GAP 
ABOVE FLOOR 



NAIL OR SCREW 
ANCHOR 

NONCOMBUSTIBLE 
SPACERS (MAKE 
FROM STACKED 
WASHERS OR 
SMALL TUBING) 



HEAT SHIELD 
1" AIR SPACE 



Properly installed treat shield behind wood stove permits safe 
operation near a combustible wall, reducing normally required 
clearance by 50 percent or more. It should be spaced at least 1 1n. 
from wall to allow cooling air to circulate behind It (detail, drawing 




at left, above). Fireproof base under stove must extend 18 In. in 
front, 6 In. at sides and rear. Combination stove/fireplace by Jotul 
(above) Is correctly placed against masonry wall and on masonry 
base with metal shield properly positioned underneath It 



How to keep the 
home fires buming...safely 



Wood stoves don’t cause 
fires — people do. Here's how 
to install one properly. 



by John E. Gaynor 

L ast year, 14,000 home fires were 
started by wood or coal stoves, 
according to the National Fire Pro- 
tection Assn. (NFPA). More than 
150 occupants lost their lives, and 
some 4600 were injured. 

Frightening statistics? Yes, but 
they don’t tell the real story. First, 
stove fires are fortunately rare com- 
pared to the number of stoves in use. 
Those 14,000 cases, as tragic as they 
were, represent only 0.2 percent of 
stoves installed in U.S. homes. 



More importantly, studies by the 
NFPA and other consumer-safety 
agencies all indicate that most 
stove-related fires actually result 
from improper installation or care- 
less use, not faulty equipment. In 
other words, stoves themselves do 
not cause fires — people do. 

A properly installed stove is as 
safe as your furnace. Follow these 
simple rules and you can relax and 
enjoy the cheery warmth of a wood 
fire — confident that the fire will 
stay where it belongs. 

The best location for a wood stove 
is in a fairly large, open area. Most 
bedrooms and dens are too small and 
cluttered to make good use of the 
considerable heat a stove generates, 
and safe use could be a problem. 
Such areas are better warmed by 



smaller gas, oil, electric or kerosene 
heaters (see Space Heaters: How to 
Choose from SI Types, page 102). 

Why a fire can happen 

Don’t be lulled into a false sense of 
security because your walls are of 
noncombustible plaster or plaster- 
board. The fact that the plaster it- 
self can’t burn is not the point. The 
real danger lies in a curious and lit- 
tle-known characteristic of wood: 
When it’s subjected even to moder- 
ate heat over a long period, its nor- 
mal flash point (ignition tempera- 
ture) of 700° F. can be drastically 
lowered — some researchers think to 
as little as 200° F. — less than the 
boiling point of water! 

“Wood studs, even though covered 
(Please Him to page 76) 
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PHONE 

WIZARD 

DICTOGRAPH ® the producer of 
communication systems for the White 
House and Pentagon, introduces a space 
age computer phone. An amazing 
futuristic instrument capable of 25 
functions and memory bank storage of 30 
numbers — convenient compact size — 
all at a price that will make you smile! 



This incredible phone 
dialer lets you 
regulate out- 
going pone 
calls using 
a secret 
lock 
command. 



to mention those high gas Dins. 



No one's got it. And if they do, it's 
twice the size and triple the price. The 
Phone Wizard is lightweight (only 15 oz.) 
and compact, measuring only 8 1/4" x 
6” x 1 1/2 . The Phone Wizard was 
selected as the "Most Innovative Elec- 
tronic Product of the Year" at the recent 
1980 International Consumer Electronic 
Show. All American made, it is approved 
by the FCC (U S. Government). 

The Phone Wizard is based on a 
unique Logical Language Sequence', 
which gives each key multiple use. This 
feature is activated by pressing a 
predetermined code onto a multiple use 
key (like a multi-function digital watch). 

It's an Automatic Dialer 

Think of the number of people you 
frequently call. The Phone Wizard stores 
up to 30 often used phone numbers (up 
to sixteen digits each) in its Memory 
Bank. 

When dialing don't pick up the phone, 

( ust push the right button and listen. The 
Hjilt In loud speaker lets you hear the 
other person answer or the busy signal. 

Glance at the big bright LED display. 
You'll immediately know the right num- 
ber is being dialed— 

More Outstanding Features 

•Pressure sensitive keys, solid face 
(no buttons). 

•Beep tones tell you that each digit is 
being dialed or stored correctly. 

• Back-Space Erase lets you erase' a 
wrong number. Easy as pie. 

•Want to confirm a stored number? 
Just press the storage button twice. 
Instantly you'll see a big read-out so you 
can verify. 

•Automatically rings your number up 
to six times, then stops when your party 
isn't home. 

Connects to Any Phone System 
In Minutes 

MODULAR PLUG SYSTEMS. Install- 
ing the Phone Wizard to any modular 
plug takes only minutes. Simply unplug 
line from phone and plug into connection 
labeled "line". Then plug one end of 
Phone Wizard cord (Included) Into con- 
nection marked "phone" and the other 
end back into telephone. Even older 
platforms require only an Inexpensive 
adapter. This adapter is available at any 
stereo/radio store and connects in sec- 
onds. In addition, Phone Wizard auto- 
matically transforms dialer phones to 



push button. 

INTERNAL PHONE SYSTEMS some- 
times require the dialing of 1 or 2 digit 
excess number to connect with the main 
system, for recording reasons. With 
Phone Wizard, you can still store 
frequently used numbers, and still press 
only one key for dialing. For example, 
the excess number is 91. Just press 91. 
Then press Pause, which allows enough 
time for internal recording Then con- 
tinue pressing the number desired, say 
265-829-2112. The LED will display 
91 P26582921 12, Now press Store/Reset 
and the desired storage position. 
Instantly, the number is stored for 
"one-touch" dialing. 

PRIVATE PHONE COMPANIES such 
as SPRINT or MCI are easily used with 
Phone Wizard The only difference is 
that you'll use two memory keys. The 
first stores the computer access number, 
for instance. 492-5000. The second stores 
your authorization number, plus the full 
number you want memorized. To place 
the call, press the first key (storing 
access number), wait for the computer's 
signal. Then rapidly press the second 
key TWO times. Now your call Is auto- 
matically placed. 

MULTI-LINE phone systems require 
an adapter, which is quickly installed. 
Up to 5 lines can be hooked into the 
adapter. Or you can connect other phone 
accessories. Ordering instructions 
follow. 

Busy Number Buster 
and Emergency Dialer 

Suppose the number you're calling is 
busy, just touch the Re-Dial Key, to 
recall. Still busy? Just program the 
Phone Wizard to redial later on (up to 15 
times, one per minute). A special sign on 
the display will indicate that the number 
is being redialed. 

Emergency! Here's the quickest and 
easiest mechanism for dialing the Police 
or Fire Dept. 

Conference Speaker 
For Group Conversations 

Activate the One-Way Conference 
Speaker by depressing a button. Conduct 
group meetings over the phone. Every- 
one on your end will hear the phone 
conversation through Phone Wizard's 
loudspeaker. You relay Ideas and 
suggestions from the group by speaking 
through the telephone receiver, and 
everyone hears the answer. Meet by 
phone, you'll save time, effort, and not 



Digital Clock, Stop Watch 
and Timer 

Time ot day displayed in hours, 
minutes and seconds. 

Stop Watch Feature times all calls 
automatically— great for gauging long- 
distance calls, keeping records, cutting 
down on expenses by limiting calls, etc. 

You can even time a particular PART 
of a call. That's how exact this special 
feature is. 

Prevents Unauthorized Use 

An ingenious combination electronic 
lock allows you to prevent unauthorized 
long distance outgoing calls. Simply 
press in the secret code. This locks the 
dialer unit and the phone itself. 

Use it for 30 days if you're not 
completely satisfied return it at our 
expense Every cent will be refunded 
promptly. 

The price? Not those Inflated prices 
you may have seen around town— but 
only $119.95 plus $2.75 for insured 
shipping. For two $109.95 each plus 
$2.75 each for insured shipping. For use 
with multi-line system, please Include 
$30 for optional adaptor. You'll receive 
complete, easy-to-follow instructions 
plus a 90-day Parts and Labour 
Warranty, and service (if ever needed) is 
readily available. Phone now so we can 
get your tryout unit right out to you. 
You're not risking a cent. 

Call TOLL FREE: 

800 - 526-2801 

800 - 257-7850 

In New Jersey. Call: 800-322-8650 

N.J. residents please add 5% sales tax. 

Call any time, 7 days a week. Be sure 
to have your credit card handy— either 
Visa, Master Charge, American Express, 
Carte Blanche or Diners Card. 

Save while this offer lasts. You'll not 
find a better bargain on a top-quality 
handsome, easy-to-use Phone Dialer 
anywhere. 

If ordering by mail, send your check, 
money order, or credit card information 
to: 

INTERNATIONAL SALES GROUP 

lilEttUTC 

THE I MAC IN A TION PEOPLE 9 

Dept. PM 10, Lakewood Plaza 
Lakewood, New Jersey 08701 
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Aftermath of a atove fire that didn't have to happen: Photo dra- 
matically llluatratea how poorly Inatalled heater, with no ahield 
behind or under It, led to tragedy. Drawing at right ahowa three 
waya to vent a atove to the outaide. Ordinary atovepipe can be 
uaed only for abort run from atove to nearest wall or ceiling. 
Beyond that point, you need approved prefab chimney flue. 



THROUGH CEILING 
AND ROOF 



THROUGH 
WALL TO 
OUTSIDE 



DIRECTLY 
THROUGH ROOF 




BURN HOME FIRES SAFELY 

(CorVinued from page 74) 

by noncombustible plasterboard, 
can burn at abnormally low temper- 
atures if exposed to constant heat 
from a wood stove,” says the Engi- 
neering Experiment Station of the 
Georgia Institute of Technology. 
The same is true of floor joists, even 
when under brick, slate or tile. 




Tying stove Into existing fireplace chimney 
eaves money, can be safe and simple. 
Hearth must be extended beyond stove; 
stovepipe must be run short way up flua. 



This is why it is essential to main- 
tain the recommended clearances 
around a stove and its flue. The 
clearances given here were estab- 
lished by the NFPA. However, they 
are minimum *. If a particular stove 
maker recommends a greater clear- 
ance, heed his advice. Freestanding 
fireplaces give off less heat than a 
stove and usually require less clear- 
ance. Follow the manufacturer’s 
instructions. If you have any 
doubts, it’s wise to apply the same 
rules as for stoves. 

How much clearance? 

A radiant-type stove, the kind 
that discharges heat directly 
though a single-wall firebox, must 
be placed no less than 36 in. from a 
combustible wall (any wood-stud 
wall regardless of its facing). A dou- 
ble-wall circulator stove with an 
outer shell doesn’t get as hot and 
can be placed as near as 12 in. to a 
wall. 

With a heat shield on the wall be- 
hind the stove, you can reduce these 
clearances. It must be of noncom- 
bustible material, either 28-gauge 
sheet metal or Wi-in.-thick asbestos 
millboard. It must be installed with 
metal spacers, so that it is held 1 in. 
away from the wall and 1 in. off the 
floor. This is to allow air to flow up 
behind the shield and keep the wall 
cool. Don’t locate any fasteners di- 



rectly behind the stove or stove- 
pipe — they could transmit heat 
through the shield to the wall. 

With the shield in place, stove-to- 
wall clearances are now as follows: 
For a radiant stove, 18 in. with as- 
bestos-millboard backing, 12 in. with 
sheet metal; for a circulator stove, 6 




How high must your chimney be? It must 
extend at least 3 ft. above the point where 
flue passes through roof and 2 ft. above 
any porlion of roof within 10 ft. of it 

in. with asbestos, 4 in. with sheet 
metal. 

Stovepipe clearances 

There is an important exception to 
the clearances given above. Your 
stovepipe, which also gives off con- 
siderable heat, must adhere to its 
own minimum wall clearances. 
These are: 18 in. with no shield, 12 
in. with asbestos shield, 9 in. with 
metal shield. If the stovepipe comes 
out at the rear of the stove, as it does 
on many models, the pipe itself, not 
(Please turn to page 7B) 
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4 -cycle 
Briggs and 
Stratton 
engine. 



MUST LIQUIDATE 

AT BELOW DEALER COST! 

Gas Operated, Emergency 






PUBLIC NOTICE! 

BocftuM we are one of the largest U S liquidators 
of consumer products, major manufacturers often 
come to us with special closeout barge vis 
There are many reasons for their closeouts, such 
as: last year's models, discontinued product lines, 
escalating production costs, sxcessive competi 
tfon. financial difficulties, plant closangs. etc . etc, 
We liquidate thsir inventories to the public at a frsc - 
tion of tt>s normal retail price I Sometimes we ere 



. . We can tall you this much about thasa generators: 
|| They are ell factory perfect! All were made here m 
the U S A under the Astro brand name by e leading 
U.S. manufacturer of generators There are over 
400 authorised service centers across the U S 



3500 watts! Dual power 
for 120V and 240V! Manu- 
facturer's 1 year warranty!* 
Made here in the U.S.A. 

• For home use in emergencies! 
e For farm use in operating equipment! 

• For commercial use at building sites! 
e For vacation use at cabin or camp! 

IDEAL FOR EMERGENCY USEI A unoui norm 
could knock out electrical power for hours ... or for 
days I Food could spoil in your refrigerator. Watsr 
pipes could freeze and burst In winter it the electric 
motor in your furnace stopped. (And think of your 
family shivering in their sleep on a cold winter night 
without heatl) Vour basement could flood without 
electricity to keep storm waters pumped out. A 
well could stop pumping water vitaNy needed 
for cooking or bathroom facilities. The losses 
could run into many hundreds, or thousands of 
dollars! 

DEPENDABLE STANDBY POWER SOURCEI 
You never have to worry about being without 
electrical power! Not when you have this port- 
able generator standing by . . anytime, anywhere 
you need it. With 4 outlets to plug into (120V & 240V) 
you can run electric lights, or power tool*, a sump pump, 
well pump, or furnace motor. Plug in your small kitchen 
appliances, s refrigerator, a freezer. Of course, you can't 
run everything at once. But you can run enough things to 
kaep vital functions operating, as needed. 
MANUFACTURER'S ONE YEAR WARRANTY!' Becked 
by s nationwide network of over 400 service locations. 
EXCELLENT SURGE POWER! Handles motor starting 
overloads that might require a larger size generator in a 
competitive brand. 

e4-cyele, tingle cylinder. Briggs & Stratton engine. Air 
cooled. Recoil start, 
e Produces 8 hp. at 3600 rpm. 

e Four outlets: two 120V: one 120V locking type; one 
240V locking type. 

a Chrome plated pistons and aluminum alloy cylinders 
help dissipate heat for cooler performance, 
e 4 qt capacity gas tank. 

a Plus or minus SK voltage regulation at 60 cycles. 

'Warranty period is 90 day* on commercial ua* of generator 



IN THE FIEL0> A ratiabt* 
tourer of portable power 
anytime, anywhere 



Full 3500 watt 
output from 
one outlet! 



Four outlets for 120V 
and 240V - 15, 20, 
30 amp. service! 



Wheel Kit . . ‘29.00 



Assembles quickly, sturdily For easy 
roll around portability of generator 



FOR HOME! Kaep tump 
pump, wall pump, appli- 
ances operating in case 
of any power outega 



ON THE FARM! If power 
fails, usa this generator 
to plug in a variety of nac 
assary equipment 



Engine . Briggs & Stratton 

Horsepower 8 

Wetts 3500 AC 

Volts 120/240 

Amps 29 17/14 88 

Phase Single 



Frequency 
Outlets T* 



. . 60 Hi. 
two 120V 15 amp 
One 120V 30 amp 
One 240V 20 amp 
Si» 29~Lx18'’W*14~H 
Weight 110 lbs 



FOR CABIN or CAMPI In 
tha wilderness, you can 
enjoy comforts of electri- 
city with this generator 



FOR WINTER STORMSI 
No freaieupe or burst we 
ter pipes whan you have 
this generator on hand 



Wa strongly urge you to compare all tha 
faetures of this generator with any com 
parable model Then compere pricetl It's 
the only wey you can prove to yourself 
whet a truly sensational bargain this is! 
But don't delay Wa have lase than 400 in 
stock, and we pneed them wey down low 
to eell out FASTI 

Compare al over 

$1 nnn nn 



Credit card customers can phone in order 



C.O.M.B. Co. / Authorized Liquidators °*p‘- b 29o iobo 
3258 Minnehaha Avenue S.. Minneapolis. Minn. 55406 




Toll-Free: 800-328-5082 | 

If busy signal, or after business hours, i 
or ceding in Minn . dial §00- 228 2606 I 
24 hours a day. 7 days a weak I 



Send 3600 Watt Ganerator(s) at the liquidation price of only 4488 00 each I will pay 

•hipping charge to driver upon delivery (Allow 5 weeks for delivery Add an axtra 2 weeks 
If paid by check.) Sorry, no C-O-D- orders 

□ Send Wheel Krt(s) at 929 00 aach (shipped separately from generator) 



ObObMbBb Co. 

ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
3258 MINNEHAHA / MINNEAPOLIS. MN 55406 
. Phone:612-721 8581 Toll-Free 800-328 5082 



□ My check or money order is enclosed 

Charge to: H Mastercharge C VISA □ American Express 

Account Kin F«p— — 

PLEASE PRINT CLEARLY 

Noma 

Addqqqq 

raty- 

Rtasa 7IP Phnna 

Rural Route Customer If truck earners do not normally deliver to your home, include a 

this order slating address of nearest store, friend, truck terminal whore we can ship 










HOW TO BURN HOME FIRES SAFELY 

the stove, may control the installa- 
tion. This is especially true in the 
case of circulator stoves, which nor- 
mally require less clearance than 
the pipe. Whatever the Situation, be 
sure both stove and pipe meet mini- 
mum clearance requirements. 

The size of the shield is deter- 
mined by how far away the stove 
and pipe are located. It must be wide 
enough so that the diagonal dis- 
tance from each rear corner of the 
stove to its side edge measures a 
minimum of 36 in. for a radiant and 
12 in. for a circulator. The easiest 
way to do this is to swing a yardstick 
from each stove corner to the wall 
and mark the wall where it touches. 
The two marks on the wall will then 
represent the width of the shield. 

The shield that runs up behind the 
stovepipe can be narrower — 18 in. 
on either side, also measured on the 
diagonal. However, it generally is 
simpler, and looks better, to carry 
the same-width shield all the way up 
the wall. If your stovepipe comes to 
within less than 18 in. of the ceiling 
before passing through the wall, 
you'll also need a shield above it to 
protect ceiling joists. 

If the wall behind your stove is sol- 
id masonry with no wood studding 
behind it, it’s not considered a com- 
bustible wall and you can eliminate 
the shield. But follow manufacturer 
recommendations for installation; pro- 
tect any nearby combustible surfaces. 

Fireproof floor base 

As already noted, not even a base 
of brick, slate or tile is considered 
adequate by itself to protect a wood 
floor under a stove. If the bottom of 
the stove stands 18 in. or more above 
the floor, you need a base of 24- 
gauge sheet metal underneath. If 
it's less than 18 in. from the floor, 
put down Vi-in. asbestos millboard 
first and top it with 24-gauge sheet 
metal. (For stoves with less than 6- 
in. bottom clearance, see manufac- 
turer instructions for building up a 
fireproof platform.) 

The base must extend a minimum 
of 18 in. beyond the stove in front 
and 6 in. on the other three sides. 
And remember — if you want the 
decorative appearance of a brick, 
slate or tile surface, this must go 
over the sheet-metal sub-base. 

Installing stovepipe safely 

For average stovepipe diameters 
(6 to 10 in.), use 24-gauge corrosion- 
resistant steel. Some experts advise 
against using galvanized pipe be- 
cause the zinc used in the galvaniz- 
ing may vaporize at high tempera- 
tures and give off toxic fumes. 
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(Continued from page 76J 

Keep the run from stove to flue as 
short as possible, preferably no 
more than 5 to 9 ft., and use no more 
than two 90° bends. Excessive turns 
impede good draft flow. Pitch hori- 
zontal runs 14 in. to the foot up from 
stove to flue, and assemble the pipe 
sections so the crimped or male ends 
face toward the stove. This encour- 
ages creosote and moisture conden- 
sation to run back into the stove, in- 
stead of collecting in the flue. Fas- 
ten the sectiorls together with ihree 
sheet-metal screws equally spaced 
around each joint. 

When passing through a wall, the 
stovepipe must be fed through an in- 
sulating collar called a thimble. This 
is a double-wall ring that allows air 
to circulate around the ,hot inner 
pipe and dissipate heat. If the pipe 
feeds into an existing chimney flue, 
the flue must be at least 25 percent 
larger for proper draft. 

Connecting the pipe to an existing 
fireplace flue is an excellent way to 
avoid the cost of a new chimney. In 
this case, the fireplace opening must 
be sealed with sheet metal and the 
stovepipe extended a short way up 
the chimney throat, usually the 
length of one pipe section. Assemble 
all joints with furnace cement, as 
well as with screws. 

Prefab chimneys make it easy 

Ordinary single-wall stovepipe 
can be used only for the short run 
from stove to flue. It can't be run be- 
tween floors or in any other enclosed 
areas. For this, you need insulated 
flue pipe. 

If there is no existing flue to tie 
into, you can use a prefabricated 
metal flue. This is relatively inex- 
pensive and easy to install. Be sure, 
however, that you buy only a UL- 
listed “Class A" metal chimney. This 
comes in two styles — a triple-wall 
type insulated by air circulation and 
a double-wall type packed with solid 
insulation. Follow the manufactur- 
er’s instructions for proper installa- 
tion. 

Whatever the type, a chimney 
must extend a minimum height 
above the roofline to insure ade- 
quate draft. It must project at least 
3 ft. above the point where it passes 
through the roof and stand 2 ft. 
higher than any surrounding por- 
tion of roof within 10 ft. (see draw- 
ing, page 76). Heed manufacturer 
instructions for bracing a chimney, 
especially if it projects more than 
the minimum 3 ft. In heavy storms, 
prefab metal chimneys are more 
vulnerable to wind damage than 
masonry and may need extra sup- 
port. 



Tips for safe operation 

Along with proper installation, a 
wood or coal stove must be operated 
carefully to avoid the chance of fire. 
Some people go to elaborate lengths 
to see that a stove is fully shielded, 
then do something silly like placing 
a cardboard carton of dry kindling 
right next to it. Keep your wood sup- 
ply, as well as all rugs, drapes, pil- 
lows, furniture and other flam- 
mables, well away from the stove. 

If you buy an old, secondhand 
stove, examine it closely for cracks, 
missing parts and other defects. 
Never burn coal in a wood stove un- 
less the manufacturer specifically 
recommends the use of coal. And 
never overfire a stove to see how hot 
you can get it. Excessive heat may 
start a fire. 

If you have the type of stove that 
also serves as an open fireplace, 
don’t leave it unattended with the 
doors open. Never use flammable 
liquids to start or rekindle a fire. 
These can flare up explosively if hot 
coals are present. Don’t use a stove 
for trash disposal. Flaming bits of 
paper can fly up the chimney and 
fall on the roof or start a flue fire. 
Keep a window open slightly to allow 
fresh air to circulate. This is espe- 
cially important when operating a 
stove continuously over long periods 
or when burning coal. Clean out 
ashes regularly and store them in a 
covered metal container. 

Check regularly for creosote 
buildup in the stovepipe and chim- 
ney. Creosote is a highly flammable 
by-product of wood combustion and 
can cause a violent and frightening 
flue fire. A yearly inspection is the 
recommended minimum, but more 
cleaning may be necessary. 

Get ready for inspection 

No matter what kind of installa- 
tion you make, most local codes re- 
quire that the finished job be in- 
spected and approved. This is actu- 
ally to your own benefit as it will 
help to insure the safety or your 
family and home. 

Advise your building department 
that you are making an installation 
and ask for its recommendations. 
Often it can offer helpful advice. In 
most areas, building permits are re- 
quired for installing chimneys and 
stoves. Also notify your insurance 
company , or your policy may be void- 
ed in the event of fire — any fire. 

If the work is done right, you’ll 
have the satisfaction of getting a fa- 
vorable inspection plus the security 
of knowing that you can keep the 
home fires burning . . . without burn- 
ing down your home. VM 



Start your own money makin g business ! < 



Make un to $ 12^ an hour- 



Train FAST 
at home l 



even while learning! 

Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 



,) Your 
1 Own 
\ Boss! 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Vat there's only one Locksmith for ovary 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're “in business" ready to earn up to $12.50 an hour 
a few days alter you begin Belsaw’s shortcut training. 
Taka advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time— or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. Those plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement— good 
fobs too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's in Locksmithing for you — how Belsaw's 
Master-Locksmith-approved training can give you the 
skill you can depend on to EARN MORE— ENJOY LIFE 
MORE. 



jYo Included With Vaur 

Cost I Locksmith Training 

BUnOLAR 
ALARM 



training Covers 
all phases of 

Burglar, Hold-Up 
and Fire Alarm 

servicing and In- 
stallation. This 
valuable and 
timely instruc- 
tion includes all special tools 
and supplies. ONLY Belsaw of- 
fers such eatenstve training in 

this rapidly eipanding field as 
a part of your locksmith training 

AOVANCEO Locksmithing! 
How to change combinations, In- 
stall and service Safe. Vault and 
Bank Safe-Deposit Bos locks. 
You learn by domg on the locks 
that we supply. You’ll find it 
fascinating and highly profitable 
work. 




B A E LOCKSMITH ! 



Hundreds of Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . . . 



“ Before enrolling I checked 
other courses and also asked 
for advice from several of 
the professional locksmiths 
in my area They all said 
Belsaw was tops 
and has the 
most versatile 
Key Machine, 

"1 always 
warned to be 
in business 
for myself and 
now lam.. 

. . . thanks to 
Belsaw Institute.' 

David F atrb rather — Dave's Ijscksmilk Service 
Milwaukee. Wisconsin S3209 






THIS PRO KEY 
MACHINE IS 
YOURS TO KEEP! 



Find out all about it! Send lor free Facts TODAY! 

Just till in and mail coupon below (or 
send postcard) to receive full information 
and details b> return mail. DO IT TODAY.' 



Pro Kit 
can atone 
tip to BOO i 
month to tout income . . . 
and II won't cost you a pen- 
ny onto with tour framing 



ALL SPECIAL TOOLS 
vS/ AND EQUIPMENT INCLUDED! 

US 



RUSH 

COUPON! 



BELSAW INSTITUTE 

101 T Field Bldg . Kansas City, Mts 641 11 




There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 






“I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 
8. A Deberry half ion. Colorado 



"No more hard, nasty work for me. 
Now 1 have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 



a. 



i 

■ FREE 

I 
I 
I 



BOOKLET! 

Tells how you Quickly 
tram to be yew own boss 
■n a profitable Spjrotnwe 
or Fulltime business o! 
your own Flit complete 
details on out 11-Day 
NO RISK Trial Offgf! 



...YOU Can Do It Too! 




BELSAW INSTITUTE. 101T FIELD BUILDING , 

KANSAS CITY. MISSOURI Mtll » 

YES. please send me the FREE booklet that '• ~ 
gives lull details about starting my own business In 
Locksmithing I understand there is no obligation 
and that no salesman will call 




THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



The thread fixer 

One of the most frustrating experi- 
ences in any kind of auto-repair 
work is stripping a bolt. And that 
can hang you up for quite a while. To 
remedy this unpleasant turn of 
events, I’ve made the Threadmaster 
thread-reformer tool a permanent 
member of my toolbox. It can handle 
any kind of bolt up to 1 inch in diam- 
eter. 

It has two hardened-steel blades, 
one movable and the other station- 
ary, which clamp over the threads. 
Rotate the tool around the bolt until 
the valley of the thread has been re- 
established. You might find that 




Threadmaster tool reforms crossed 
threads quickly with hardened-steel Jaws. 



peaks of threads rise higher than 
normal after reforming. You can 
bring them down with the aid of a 
small file. 

The tool ib $24.98 and is available 
from H&S Co., 167 North San Mari- 
no Ave., Pasadena, Calif. 91107. — 
T.A. 

Double-action pliers 

Most of the things weekend mechan- 
ics work on don’t have snap rings. So 
snap-ring pliers aren’t a common 
purchase. When you do run into a 
snap ring, however, you either 
struggle or you go out and buy pliers 
for the job — and then for either in- 
ternal or external rings. Naturally, 
the next time you need snap- ring pli- 
ers, it’s for the other kind of snap 




In Its first position, the snap-ring pliars can 
disangaga Internal-type snap rings. 



Ztrv 

Itri 



With the arm engaged between the two han- 
dles, you can remove external snap rings. 

ring. The whole matter is a version 
of Murphy’s Law. 

You can be sure of winning if you 
buy snap-ring pliers that handle 
both types of rings. I’ve used one 
type that worked with both, but it 
wasn’t all that convenient. Now 
there’s one that is very easy to use, 
and it lists for just -$13. 

In basic form, it contracts interna) 
rings. Disengage an arm from one 
handle, swing it over to the other 
handle, and you lock the handles to- 
gether. When you squeeze, the han- 
dle that held the arm now is free to 
flex on a pivot and expand an exter- 
nal ring. It’s made by Lisle Corp., 
Clarinda, Iowa 51632, and it’s avail- 
able at auto-parts retailers . — Paul 
Weiaaler 

Emergency ignition system 

If you believe in the Boy Scout mot- 
to, “Be prepared," you’ll love a new, 
portable, emergency ignition sys- 
tem. With this new “black box,” you 
can have the car running in minutes 
after almost any routine ignition 




The emergency ignition system plugs into 
most cars. It can override the failed parts. 

failure. The box is under $50 list, and 
works on any car. 

The box contains an electronic 
control unit, ignition coil and trig- 
gering system. Connect it to the car 



battery and plug its wire into the 
distributor cap. Disconnect the pri- 
mary wiring from the distributor 
and uncoil the wiring of the remote 
switch provided. Bring the switch 
into the car, crank the engine with 
the key switch and, while the engine 
is cranking, flip on the switch. 

If you have a General Motors car 
with high-energy electronic ignition 
and the ignition coil bolted on the 
cap, you need a special adapter 
that’s included. The kit is available 
from K-D Manufacturing Co., 3575 
Hempland Rd., Lancaster, Pa. 
17604, or at auto-parts stores. — 
Paul Weiaaler 

Slaphammers and body putty 

If you’ve ever been reluctant to try 
your hand at body repair because 
you lacked the skills, here’s some 
good neys. It’s a new book, called 
Bodywork and Painting, that shows 
how you can achieve professional re- 
sults. This 240-page book covers ev- 
erything from simple touch-up work 
to laying fiberglass. An example of 
its contents is found in our “Car 




BOCYW0RK 

& banting 



New book covers everything you need to 
know for any professional-looking repairs. 



Care Guide” article, How to Repair 
Ruat Damage on Body Panela, on 
page 154. 

It’s available by mail from Hearst 
Books, Bodywork and Painting, Box 
983, Hicksville, N.Y. 11801. Postpaid 
price is $9.95 for soft cover, $14.95 
hard cover. Make check or money or- 
der payable to Hearst Books. — TA. 
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Variable Speed Jigsaw 
Model No 7560 



$ 18.97 



Black & Decker Power Tools 
Make Your Work Easier 

When you're working with the best, no job seems difficult. And these K mart 
sale-priced Black & Decker Power Tools will perform with the best of them. 

The double-insulated Variable Speed Jigsaw has a slide switch for speed 
control and a combination rip fence and circle guide. 

The Single Action Finishing Sander smoothes wood surfaces with the 
orbital action of a large 4Vi-inch by 11-inch sanding area 

The versatile %-lncn Drill has a recessed locking button that prevents 
accidental lock-on, and drills metal, wood and masonry with equal ease. 

The 7V4-lnch Circular Saw will master almost any wood cutting task, with a 
1.5-horsepower motor for maximum output and two handles for steady control. 

The 5V2>lnch Circular Saw is an easy to handle lightweight that has a 
sturdy steel wraparound shoe for added support, plus bevel and 
depth-of-cut adjustments. 

Make your work easier, with a K mart sale-priced Black & Decker Power 
Tool, on sale at over 1,700 K mart stores across the U S A. 




Single Action Finishing Sander 
Model No 7480 



H-lnch Drill 
Model No 7104 

$ 11.77 



$ 29.97 



7V«-lnch Circular Sow 



Model No 7390 



37.97 



5to-lneh Circular Sow 



MOdMNO 7300 



$ 19.97 



Quality at a K mart price. Nice. 



THE BA^NG PLACE”" 

Copyright I960 K mart Corporation Troy. Michigan 48084 
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la the miaRS Ensue 

survive the ’ 80 s? 

Once maligned as fuel-thirsty and unreliable, Felix Wankel’s creation 
shows large reserves of untapped potential. 



by Tony Assenza auto editor 



K enichi Yamamoto is a man 
who stands alone, in all of 
the automotive world, 
in his belief that the 
rotary engine is still a 
viable and in some in- 
stances a superior alter- 
native to the piston en- 
gine. As head of the 
advanced product re- 
search for Toyo Ko- 
gyo, he was the one 
who convinced 
Mazda manage- f 
ment way hack in 
1960 to apply for 
a license to build 
the rotary. In those 
days SSU Motoren • 
price AG held the world 
rights to Felix Wankel’s 
creation. NSU’s doors were 
being pounded on daily by virtu- 
ally every company in the world 
that had anything at all to do with 
internal combustion engines. The 
list of applicants reads like a who's 
who of the industrial world: Cur- 
tiss-Wright, Daimler-Benz, the 
Krupp group. Alfa-Romeo, Rolls- 
Royce, Porsche. Outboard Marine 

PM an: Pat Rusgaro 
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Corp.. Nissan, GM, Ford. AMC, Ka- 
wasaki, BSA and right on down the 
line to a modelmaker who made 
use of rotaries to power 



radio-controlled airplanes. 
With all those heavy- 
weights shouldering 
their way to the head 
of the line it was only 
by intervention of 
the then German 
ambassador to Ja- 

/ Aj pan, Wilhelm Haas, 
' S that Toyo Kogyo 
ever got a crack at 
huildingthe rota- 
ry. It’s ironic 
that tiny Mazda, 
with limited re- 
sources, was the 
only company ever 
able to make the 
strange thing work. 



5000 junked engines 

What Mazda got for its li- 
cense fee from NSU was a set of 
drawings anil a 400-cc, single-rotor 
engine, model KKM 400. Yamamo- 
to and crew quickly set about to 
build a similar engine. When it was 
put on a test stand their engine 
blew clouds of white smoke, rattled 
like a tin can full of rocks and self- 
destructed after approximately 200 

The 1981 RX-7 will have a revamped nose 
and tail section and upgraded interior. 
Mileage will increase by 20 percent. 



/ 




THE ROTARY ENGINE’S 
COMBUSTION PROCESS 



EXHAUST GAS 
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» ROTARY ENGINE 
CARBURETOR 



DISTRIBUTOR 

SPARKPLUG 



AIH CLEANER 



AIR PUMP 



ROTOR 



Thermal reactor 



MEAT L 
EXCHANGER 



COOLING AIR 



SECONDARY AIR 



hours. Between November 19*51 . 
when that first engine blew, and 
October 1963, when the Mazda 1 10 
S, the first Mazda ever to carry a 
rotary engine, was introduced, la- 
matnoto-aan had filled Toyo Ko- 
gyo’s back lot with 5000 rotary en- 
gines which had blown up during 
testing. 

The problems the Japanese en- 
countered were the same ones that 
frustrated every other manufac- 
turer that tried to build a rotary. 
These problems were excessive 
wear of the apex seals, failure of 
the side seals, idle-speed instabili- 
ty and ring-gear and fixed-gear 
failure. 

These problems, however, were 
not inherent faults in the rotary 
design but rather a matter of find- 
ing the right materials for the job. 
Mazda and the others involved in 
rotary research were trying to find 
answers to questions which had 
never before been asked. It was es- 
sentially a matter of related metal- 
lurgical and machining technology 
catching up with a design that was, 
and, in the opinion of Yamamoto, 
still is ahead of its time. 

The seal failures, for instance, 
were solved by spraying powdered 
steel at high temperature on the 
inside of the rotor housing. This 
left a smoother and harder surface 
which resisted wear. Along with 
this system, the apex seal was also 
redesigned by drilling crosswise 
holes near the tip of the seal and 
then another hole lengthwise to in- 
tersect with the first hole. This 
new apex seal was named “cross- 
hollow” seal and eliminated the 
problem. 

The low-speed instability prob- 
lem was solved by relocating the 
intake port. The KKM 400 and the 
early Mazda units used a peripher- 
al port for delivering fuel into the 
rotor housing. The peripheral port 
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EMISSION-CONTROL SYSTEM 



The heart of the rotary engine's emissions control system is the thermal reactor Re- 
ducing emissions to a harmless state, it completes the combustion of gases that have 
been expelled from the engine by the injection of fresh air. 



introduced the fuel/air mixture di- 
rectly onto the face of the rotor. 
The design team discovered that 
by introducing the fuel on either 
side of the rotor, idling roughness 
disappeared. The one drawback to 
using side ports, however, is a de- 
crease in horsepower. But in the 
interest of driveability and accept- 
able idling vibration, the trade-off 
in power was inevitable. The cur- 
rent rotary racing engines, in fact, 
are designed with peripheral ports 
because rough idling is the last 
thing race-car drivers worry 
about. 

Mazda's revenge 

Soon after the R100 coupe was 
introduced in the American mar- 
ket, in 1968, the country went ber- 
serk with a wave of rotary mania. 

It seemed as if the accolades and 
laurels heaped on Mazda would 
never stop, all Street prognosti- 
cators predicted that by 1980, 90 
percent of domestic cars would be 
powered by rotary engines. The au- 
tomotive and popular press called 



it the greatest invention of the cen- 
tury. Robert Templin, director of 
GM s special product development 
group, said of the rotary that it is 
“the only path we know to simulta- 
neously improve fuel economy, ve- 
hicle performance and emissions." 
GM’s expectations were so high 
that Thomas Murphy, then vice- 
chairman of that firm, authorized 
$50 million to buy a license to man- 
ufacture the engine. Murphy even 
kept a model of a rotary on his 
desk. And that's extremely rare for 
a financial type. 

There were good reasons for all 
the excitement from the various 
sectors of the car world. The enthu- 
siasts loved the rotary because it 
was fast and cheap. The manufac- 
turers loved it because it would 
streamline production methods 
and significantly reduce the unit 
cost compared to a piston engine. 
Dr. David Cole, auto engineer and 
son of then GM president Edward 
Cole, said of producing the rotary: 
"There is a point in savings where 
(Plea se turn to page 2061 






REPORT: 

MAZDA 

RX-7 



T he world's only rotary-engine sports 
car drew rave reviews from the au- 
tomotive press when it appeared in mid- 
1978 And the raves continue unabated. 
Today, though, it's the owners who are 
licking their chops. The 1000 Mazda 
RX-7 purchasers from New York and 
California whom we surveyed for this re- 
port waxed even more enthusiastic than 
the magazine editors. 

Since many people wonder what it’s 
like to live with a rotary engine and still 
ask about its durability, we made an ex- 
tra effort to survey owners of the first 
RX-7s — the 1978 model. We limited our 
survey to the two big states for RX-7 
sales: California and New York. These 
two states are certainly representative 
of the kinds of road and weather 



conditions that can be found in 
any pari of the country, and our 
owners have had two years to log 
of miles. 

When the RX-7 first set foot on 
these shores. Mazda dealers already 
held waiting lists 15 weeks long. The 
base 1 978 RX-7 carried a sticker pnce 
of $6540. but to give you an idea of the 
huge demand, some early owners in 
Los Angeles were advertising their 
brand-new cars for as much as $1 1 .000! 
Several dealers, too. took advantage of 
the shortfall and. after loading cars with 
every conceivable accessory, priced 
them at SI 0.500. 

Demand today isn't quite what it was 
two years ago. but Mazda dealers still 
have no trouble selling all the RX-7s 
they can get 

What creates this tremendous de- 
mand? Our survey shows that it's not 
just one thing. It's not simply styling or 
price or performance or comfort alone 
Rather, the RX-7 owners we questioned 
gave us the impression that a lot 
of different factors all conspire — 
that overall. Mazdas simply do a £ 
lot of things right. 

A self-employed Californian, for 
example, told us, "I went out and 
compared Up against the Corvette, the 
Porsche 924 and the Datsun 280-ZX, 
the RX-7 is by far the best car for the 
price." 



A New York architect agreed. Where 
else can you get so good-looking a 
sports car at such a reasonable 
pnce?'' 

Styling played a leading role in getting 
owners interested, but then so did engi- 
neering. 

"I bought the RX-7 to get a rotary en- 
gine in a sports car, mentioned a Cali- 
fornia drivers license examiner, who 
also happens to be a Sports Car Club of 
America national rally champ. "I've 
been waiting for a sports version ever 
since I bought my first rotary Mazda 
back in 1972.'' 

A New York plumbing supplier: “I 
think it's a cleverly designed car 
throughout, and everything fits with pre- 
cision.'' 

New York sales manager: ''I'd driv- 
en a Mazda RX-4 for years without any 



r- 

At a current base price of S7945, RX-7 has 
stand-out styling, performance, quality. 



Enthusiastic owners tell us S3? 
they could pay more, 
but wouldn’t 
get more 



Sophisticated four-link rear axle 
has coil springs. Watts 
linkage, gas-filled shocks. 
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problems. I liked the RX-7's appearance 
and performance; so I bought It" 
Owners had a good deal of praise for 
the RX-Ts performance and handling, 
too. A New York market researcher 
chuckled, "This car has great speed and 
fantastic acceleration. The longer you 
hold down the gas pedal, the stronger 
the shove on your back." 

A New York sound-systems techni- 
cian: "You get a certain feel behind the 
wheel. The rotary engine is smooth, 
free-rewing, and willing. At high 
speeds, there's very little wind noise, 
proving that the aerodynamic look is 
more than a look.” 

A California economist: “Super over- 
all handling— steering response, cor- 
nering, everything. Very quick accelera- 
tion. I also like the quiet ride and com- 
fort." 



And a California real estate agent: 
“It’s a fun car to drive. Terrific handling, 
roadability and acceleration." 

Acceleration, of course, brings a cer- 
tain penalty in fuel mileage. While most 
RX-7 owners were happy enough with 
their miles-per-gallon figures. 17.8 per- 
cent felt they weren't getting all they 
should. Actually, though, the RX-7 
came closer to its Environmental Pro- 
tection Agency (EPA) estimates than 
most. 

The EPA says that the five-speed RX- 
7 ought to get 17 mpg in town and 28 
mpg on the highway. Our owner sam- 
pling reported 18.5 city/24.7 highway for 
the overdrive five-speed — better in 
town than the EPA estimate and only 
about three mpg off the EPA's tradition- 
ally optimistic highway figure. 

The owners who were most disap- 
pointed in their fuel mileage, we noticed, 
were those with automatic transmis- 
sions. Here, their 16.8 city/21.1 highway 
did indeed fall short of the ideal EPA 
estimates. 

There was very little disappointment, 
though, in the area of workmanship. 
Here, 93.8 percent of our respondents 
rated it good to excellent. “Every seam 
fits,” jotted a New York power-company 
official, and a California insurance agent 
reported. "In 25,000 miles, my RX-7 has 
needed no repairs and has turned up 
(Please turn to page 200) 



Why the RX-7 goes 
hmmmmm 

Toyo-Kogyo launched its first rotary engine 
in a sports car— the 1967 Mazda Cosmo 
Sport. Three years later, the R-100 arrived 
in America, and to date Mazda has sold 
nearly a million Wankei-engined vehicles. 

The mid-1970s saw the rotary plagued 
with problems and bad publicity, all of 
which evaporated when Mazda unveiled 
the RX-7 in 1978. The motoring public im- 
mediately and enthusiastically endorsed 
this car. touting it as more for the money 
than any buyer has the right to expect — a 
repeat of the 240-Z phenomenon 

The RX-7 for 1960 comes In two levels 
of equipment: G and GS. The basic G 
model has a long list of standard items that 
include a tour-speed gearbox. AMiFM ste- 
reo, tach. steel-belted radials, styled 
wheels, dock, rear defroster, and vanity 
mirror. The GS adds a five-speed overdrive 
transmission, rear sway bar, electric hatch 
release, timed wipers, console, map pock- 
ets and more Airoonditiorxng, plus a three- 
speed Jatco automatic transmission, is 
available in both models, and the GS can 
be ordered with aluminum wheels and a 
lift-off sunroof. 

The unitized body is thoroughly rust- 
proofed and Mazda guarantees the engine 
for three years or 50,000 miles. 

RX-7s finished the 1979 Daytona 24- 
hour race fifth and sixth overall and 1-2 in 
their class On the Bonneville salt flats, an- 
other specially prepared RX-7 set a world- 
class speed record of 183.904 mph. and 
that's really hmmmmming 



A PM SURVEY BASED ON 4,269,721 OWNER-DRIVEN MILES 



Aerodynamic shape of 1980 RX-7 does 
more than turn heads — it helps give the 
car a 124-mph top speed. Twin-rotor 
Wankel delivers 100 hp and would keep 
revving past Its 7000-rpm redline with- 
out a governor. New seeling technology 
prolongs engine life and gives admira- 
ble fuel economy. Few owners reported 
mechanical problems of any sort, and 
most praised rotary's power and 
smoothness. 



Slippery design gives 0.36 
drag coefficient with 
headlights retracted. 



Wankel rotary boasts 
100 hp, 50,000-mlle 
parts wan 
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The dock that splits 



Navigating in deep space, 
measuring movement of the Earth’s 
crust — both depend on counting 
the vibrations of excited atoms. 



L ike a flat-nosed rocket about to 
take off, a blue cylinder stands 
straight on its mounting, a sunset 
glow radiating from its lower end. 
Excited hydrogen atoms course 
through its chambers, reaching 
speeds of 6000 mph, careening off 
Teflon-coated chamber walls and 
pulsing in lock step with each other 
at more than a billion times a sec- 
ond. 

You wouldn’t guess what it is from 
its appearance, or from the bright 
logo of the National Aeronautics 
and Space Administration (NASA) 
surprinted on the blue: The cylinder 
is the heart of a clock. 

The hydrogen maser clock doesn’t 
tick. Apart from the flow of atoms, it 
has no moving parts, no cogs, no es- 
capement. It does, however, carry 
the science of timekeeping into a 
new realm, measuring units so small 
they are almost impossible to imag- 
ine: trillionths of a second. A tril- 
lionth of a second is roughly the time 
it takes for light to travel the thick- 
ness of 10 pages of PM. In a trillionth 
of a second, a supersonic transport 
flying at Mach 1 moves a distance 
approximately equal to the length of 
a line of just 10 atoms of copper. 

It’s an esoteric realm. But in re- 
cent years, measurement of such 
tiny fragments of seconds has be- 
come indispensable to scientists in- 
volved in practical work — from 
studying earthquakes to tracking 
deep-space probes. 



Photo (lop) show* first marine dock, c. 1738. 
In schematic (above), springs, wound against 
each other, )oined two pendulums in persNol. 



The drive mechanism relied on 
e “grasshopper armature to trans- 
late pendulum action to gears. 



Deadly reckoning 

Designers have dreamed of split- 
ting the second for at least two cen- 
turies, often under the pressure of 
navigators. Keep track of the sec- 
onds, 18th-century ship navigators 
knew, and you could calculate your 
longitude by comparing local time — 
obtained by star sightings — with 
Greenwich, England, time. But 
clocks were so inaccurate that many 
navigators stuck with dead reckon- 
ing. As a result, many seamen died. 
Aboard the British ship Centurion 
in 1741, for instance, 70 to 80 
sailors were killed by scurvy 
while the captain wandered 
west to east to west again, 
guessing at his longitude and 
looking for an island where he 
could pick lifesaving vegetables. 

The British Parliament had recog- 
nized the problem earlier in the 18th 
century, offering a 20,000-pound re- 
ward (about $1 million in today’s 
currency) for any “generally practi- 
cable and useful” method of finding 



Heart of an atomic clock: 
New speed, old principles. 



by Gurney Williams III 

n 
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seconds -into trillionths 
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In a hydrogen maser clock, regular 
movement of pendulums Is replaced 
by the oscillations of hydrogen atoms. 
A radio signal discharging into a glass 
container (bottom) breaks molecules 
of hydrogen gas into atoms. Magnets 
separate out low-energy atoms and al- 
low high-energy atoms to move up 
into a 2-foot-long quartz vessel. Here, 
in a highly controlled environment, 
atoms begin to oscillate. Small receiv- 
er picks up the frequency. 



RECEIVER 





hydrogen maser. Like a doctor 
checking out a patient’s complexion, 
Reinhardt took a close look at the 
color at the base of the yard-high 
cylinder containing the clock’s 
works. The hue of the hydrogen was 
rosy, one result of successfully 
breaking molecules of the gas into 
atoms. “ Looking pretty, Vic,” a tech- 
nician said. A washed-out color — a 
case of what Goddard researchers 
with a note of dread call “the 
whites” — would indicate trouble 
and downtime. 

But there’s comparatively little of 
that, perhaps partly because the 
principle of the clock is fairly simple 
and partly because microprocessors 




Dish antennas spotted around the nation pick up 
Identicei radio signals from qussars. starlike ob- 
jects In space. Hydrogen maser clocks measure 
differences In times of arrival of staticllke signals, 
enabling the calculation of distance between sta- 
tions — within a few centimeters. High accuracy 
should enable researchers to observe even a 
slight movement between Earth's "plates,” Im- 
proving earthquake predictions. 



Continental calipers: the country's width in centimeters 



longitude at sea. The money went 
unclaimed for 50 years until John 
Harrison, a self-educated carpen- 
ter's son, tested a large (5.2-inch- 
high) silver watch, the fourth in a 
series of models he made, on a voy- 
age from England to Jamaica. Nine 
days out, Harrison predicted the 
ship would reach Madeira the fol- 
lowing day. The captain, relying on 
dead reckoning, offered five-to-one 
odds that Harrison was wrong. But 
the ship came within sight of Madei- 
ra the next morning, and eventually 
Harrison won his reward. 

Harrison’s first experimental 
clock (shown on page 88) — the first 
accurate marine timekeeper — was 
an elegant contraption of pendu- 
lums connected by springs. The 
swaying balls controlled the move- 
ment of oaken wheels, turning dials 
that displayed seconds, minutes, 
hours and days. An ingenious touch: 
Bimetallic rods automatically var- 
ied the tension on the springs to 
compensate for any temperature 
changes. The clock ran 38 hours on 
one winding. 

Today’s atomic clocks — running 
five years on a single liter of hydro- 
gen — make Harrison’s designs look 
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like antique windup toys. But the 
latest timepieces are remarkably 
similar to the oldest of accurate 
clocks. 

In the hydrogen maser, the swing- 
ing of pendulums is replaced by the 
oscillation of hydrogen atoms. High- 
speed electronic counters do the 
same job as the wooden teeth on 
Harrison’s wheels, which moved a 
notch with each swing of the pendu- 
lums. A digital readout replaces 
dials to display the time. Tempera- 
ture changes are still a worry: A 
small computer keeps the tempera- 
ture inside the Styrofoam-insulated 
chambers within 50 millionths of a 
degree of an ideal working climate. 

The heart of a hydrogen clock 

The latest generation of hydrogen 
maser clocks is evolving at Goddard 
Space Flight Center near Washing- 
ton, D.C., a sprawling collection of 
laboratories and a tracking station 
where satellites periodically 
“dump" data — all time-tagged with 
atomic clocks. 

Victor S. Reinhardt, the man in 
charge of developing the clocks, led 
me on a tour of a lab where a techni- 
cian was working on the heart of a 



today keep a careful watch on the 
clock's functioning and help trouble- 
shoot it. 

The hydrogen maser (an acronym 
for Microwave Amplification by 
Stimulated Electromagnetic Radia- 
tion) is triggered by a radio signal 
discharging into a glass bottle full of 
hydrogen. “It’s like a fluorescent 
light,” Reinhardt told me. “You gen- 
erate a discharge and molecules are 
ripped apart into charged atoms,” 
giving off the glow. 

Two kinds of hydrogen atoms re- 
sult from this molecule-splitting 
stimulation. Atoms in the lowest en- 
ergy state are rejected as they pass 
out of the glass bottle and into an 
electromagnetic tunnel. High-en- 
ergy atoms continue through the 
tunnel and, at the other end, enter a 
2-foot-long quartz container. 

The atomic oscillation — the mod- 
ern equivalent of swings of a pendu- 
lum — takes place in this chamber. 
“It’s unstable in there,” Reinhardt 
said. “The atoms want to get to the 
lower state.” But for a fraction of a 
second, nothing happens. Then one 
atom at random drops, like a marble 
rolling off the rim of a well, into the 
lower state. The result is controlled 



atomic pandemonium. The fall of 
one atom sets off millions of other 
falls. “It's like an explosion or ava- 
lanche,” Reinhardt said. As the 
atoms change their states and give 
off energy, new atoms enter the 
chamber to take their place. 

All of this happens within a sec- 
ond, in the absolute silence of the 
quartz. More than just giving off en- 
ergy, though, the atoms begin to os- 
cillate, separately at first and then 
all together, at about 1.4 billion cy- 
cles per second. 

A bunch of floating tops 

To explain why this frequency de- 
velops, Reinhardt drew a picture of 
a small lake, its surface dotted with 
boats, each carrying a spinning top. 
“The top is the internal vibration of 
the atom," he said. “The boat is the 
whole atom." The energy of the iden- 
tically made tops aboard each boat 
sets up waves in the water. 



“Every time the wave comes 
along, the top tips a bit, yielding 
some energy to the wave. After a 
while, if the tops are all made the 
same, you get a steady sloshing back 
and forth. Then you measure the 
frequency of the wave at one end of 
the pond.” In the hydrogen clock, a 
small coil at the top end picks up the 
oscillation and conveys it to an elec- 
tronics package that counts pulses 
and totes them up into seconds. 

When the counter reaches 
1,420, 405, 751-and-a-fraction cycles, 
one second has passed and the count 
begins again. 

For short-term use (up to 1000 sec- 
onds), these clocks are the most sta- 
ble ever built. Two of them put side 
by side would not differ by more 
than one part in 100,000,000,000,000. 
Long-term stability isn’t bad, ei- 
ther: The same two clocks wouldn’t 
differ by more than a millionth of a 
second over three years. 



Such stability is not without a 
price. Goddard built just two of 
these clocks last year, and each cost 
about $300,000. But the payoff in 
data covers the cost of the masers 
many times over. 

Why science needs time 

Deep-space probes often rely on 
precision timekeeping. NASA scien- 
tists tracking space probes measure 
the time it takes radio signals to 
travel to and from robotic space- 
craft. Tracking experts convert time 
to distance so they can locate probes 
and make course corrections neces- 
sary for rendezvous or orbit with 
distant planets. There is little room 
for error: A mistake of a billionth of 
a second in timing could result in an 
error of hundreds of kilometers in 
the vicinity of the giant outer plan- 
ets — enough to blow a mission. The 
deeper we probe outer space, the 
more we need extraordinarily stable 
clocks on Earth. 

Atomic clocks also make possible 
highly accurate, long-range Earth 
surveys — measurements of land 
movements that may help scientists 
understand why earthquakes oc- 
cur. 

Robert Coates, a scientist at God- 
dard where global-scale surveying 
techniques are under development, 
told PM how the system works. 
Widely separated receiving stations 
pick up radio noise signals from 
some astronomical source, typically 
quasars. 

The radiation from a quasar is a 
complicated random signal, falling 

(Please turn to page 197) 

Consoles st Owens Valley, Calif., station 
display time-marked data from space for 
researchers studying land movement. 




WHAT CLOCK DO YOU BELIEVE7 



T he Goddard maser clocks are the latest in a line of 
atomic timepieces that in recent years have become 
the standard for most of the world. With their superior 
stability, they have easily beaten out older time stan- 
dards: the daily turning of the Earth, or the yearly orbiting 
of the Earth around the sun. 

The trouble with the Earth as a time standard is that it's 
slowing down; as a dock, it appears to have lost about 1 9 
seconds since 1958. It also wobbles as it rotates, making 
measurement difficult. Because of problems like these, 
the 39 nations belonging to the General Conference of 
Weights and Measures decided a decade ago to offidally 
establish a different time standard, called Coordinated 
Universal Time. That time, kept officially in Paris, is just 
eight years old: It began Jan. 1, 1972, and it's based on 
readings of cesium clocks — an older form of atomic time- 
piece than the maser — from many nations. 

But despite the move toward a new and more stable 
standard, it's still pretty hard to figure out what time it is, if 



you want to know exactly. Measurements differ. For in- 
stance, as of last January, the U.S. Naval Observatory- 
one main timekeeping center in this country — came up 
with a time about one millionth of a second different from 
the time at the Paris Observatory. Japanese clocks al- 
ways run about 20 millionths of a second out of sync with 
U.S. timepieces, for unknown reasons. The Chinese 
haven't yet switched to atomic time. So they don't even 
get on the charts kept in Paris showing what everyone 
thinks is the correct time. 

The changeover to atomic time isn't complete, and 
probably never will be. Navigators still need astronomy to 
locate themselves, which means that the atomic time 
standard occasionally has to be brought back in line with 
the stars. So about once a year, participating nations 
agree to add a “leap second" to keep time standards in 
rough agreement. 

So what time is it? Depends on when you ask, and 
what flag you're under. — G.W. 
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1 All the equipment above fits neatly 
aboard and out of eight In specially di- 
vided shipshape shelves and cabinets. 

O Photography can be a moneymaking 
hobby. Complete darkroom equipment 
fits safely under one dinette seat. 

O Top of a discarded dresser has become 

*"* a small table for typing travel stories 
and stays permanently in place. 

A Envy of other campers is galley tool- 
' board that holda short-order utensils In 
place on the go with shock cords. 





A camping 
expert 
fits out 
hisRV 



For on-the-go adventure, retiring in comfort 
or both— here’s how a hobbyist does it. 



by E. P. Haddon 



P lan ahead, and you can fit out your recreational ve- 
hicle for almost any activity — or a dozen of them. 
Take advantage of unused space, and you’ll be able to 
stow the essential gear for boating, fishing, hunting, 
photography and hiking. The assortment of gear that 
fits in my economy-size rig continues to amaze owners 
of highway dreadnoughts twice its size. 

For a home on wheels when you retire or long before, 
today’s RV provides the perfect base for comfort and 
adventure afield. All you have to do is examine every 
nook and cranny aboard. Then customize each to your 
own needs, hobbies and sports interests. 

Shipshape and secure storage is the secret. The first 
shakedown cruise with our latest rig showed that our 
11 cabinet doors offered easy access to the overhead 
compartments for stowing groceries and other small 
items. After a day on the move, however, nothing re- 
mained where it had been placed. From front to rear, 
everything had shifted. 

The first remedy was to install Vi-inch-plywood par- 
titions to divide the spaces inside each compartment 
and assure a permanent berth for everything. Dishes 
are now safely held in cushioned racks designed for RVs 
and screwed in place. Glasses ride on other racks at- 
tached to the inner sides of the cabinet doors. Other 
overhead cabinets, some with subpartitioning, hold ev- 
erything in place from groceries to appliances and 
clothes. 

Opposite the dinette and beside the combination 
bunkyseat, an 18x36-inch oak table (once a discarded 
dresser top) fits neatly atop a single folding leg. It’s an 
ideal accessory worktable, does double duty serving 
guests in for dinner or a drink, and has become so indis- 
pensable that we leave it permanently in place. On the 
underside of the table, a shallow partitioned tray pro- 
vides a handy hiding place for innumerable small ob- 
jects. Behind, on the wall, are two magazine racks. 

Items originally stowed inside the two dinette seats 
were invariably lost in a jumbled hodgepodge. Two new 
plywood partitions create three compartments in one 
to store backup canned goods for extended back-coun- 
try trips. There’s also space for a portable typewriter, 
an attache case protected with foam plastic, a little GE 
electric sweeper and several pairs of hiking boots. 
Beneath the other dinette seat is a complete hobby 

(Pteasa turn to page 1 94) 
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Driving the GM 




by Gary Witzenburg 

DETROIT AUTO EDITOR 

T his is the proverbial calm be- 
fore the storm as General 
Motors introduces redesigned 
personal coupes and some signi- 
ficant new engineering features 
in the midst of heavy preparation 
for its front-wheel-drive “J-car” 
unveiling next spring. So heavy 
were the preparations, in fact, 
that magazine writers at the ’81- 
model preview in July saw liter- 







ally dozens of the attractive little 
“Js” running around GM’s Mil- 
ford, Mich., proving ground on 
various test schedules, not to 
mention the occasional '82 
Camaro and Firebird and early 
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The Buick Electra (top) and Regal 
(above) bear visible signs of 
aerodynamic research. Their sloped 
noses and higher decklids have 
reduced drag coefficients, improv- 
ing mileage. One Regal option A 
is turbocharged 3.8-liter V6. 
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prototypes of some other future 
models. 

The “A-special” mid-size per- 
sonal coupes, totally revamped and 
downsized three years ago, were 
extremely popular until last year’s 
spot fuel shortages and unsettling 
world events shifted the market 
downward tosmaller models almost 
overnight. But they’ve continued 
to sell well compared to other autos 
above the compact-size category. 
The 1981 changes should enhance 
their popularity and retain their 
leadership position in the “medium 
specialty” class. 

GM’s A-specials are the Chev- 
rolet Monte Carlo, the Pontiac 
Grand Prix, the Buick Regal and 

( Please torn to page 171/ 



, Pontiac Phoenix (top) offers air dam and 
spoiler as part of SJ package Two-tone 
paint is a delete option. Bonneville 
Brougham (middle) has a 3.8-liter V6 as 
the standard engine, with the 4.3-liter 
V6 ootional. Restvled Cutlass 



- -ev. 1 * . .. ^ 



Chevy Caprice's fuel economy 
improves with aerodynamic restyling, 
high-pressure radials and compuler- 
controlled lockup torque converter. 




Driving the Ford, Mercury 
ana Lincoln models 





The Lincoln Continen- 
tal ha* changed little 
from Iasi year's model. 
New features include 
optional self-sealing 
tires, a wider choice of 
colors, higher trim 
level and a small 
improvement in 
fuel economy. 
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The three-door Lynx 
(below) and live-door 
Eacort (right) share the 
same platform and 
major mechanical 
pieces. They are front- 
wheel drive, have inde- 
pendent four-wheel 
suspension and will gel 
over 40 mpg. 



The Escort/Lynx 1.3-liter engine (1.0-liter optional) is transversely mounted and features an 
overhead cam. hemispherical cylinder head and hydraulic lash adjusters. The dash layout 
(right) is excellent and readable. All vital controls are handy. 



H ot news from the Ford Motor 
Co. Cor 1981 centers on its 
high-mpg "Erika” front-drive 
subcompacts. There’s alsoa totally 
redone set of replacements for the 
(•ranada and Monarch, but let’s 
talk first about the new mini-cars. 

Ford used the code name "Krika” 
while developing its long-awaited 
World Car. Now that it’s here, the 
Ford Div. version takes the name 
Escort; it's the car that replaces 
the Pinto. Yet the Escort and Pinto 
share nary a nut or bolt, despite the 



Escort’s 95-percent U.S. manufac- 
turing content. 

Lincoln -Mercury offers its own 
rendition — visibly upgraded — 
called the Lynx. The Lynx super- 
sedes the Mercury Bobcat and is 
also 95-percent American-made. 

Both nameplates come in two 
body styles, with two engines and 
two transmissions available. For 
1981. Escorts and Lynxes are offered 
as three-door hatchback coupes 
and five-door wagons only. 

The base engine is a 1. 3-liter, 
(Please turn to page 1 76) 




The standard engine 
for Ibis year's restyled 
Granada is the 2.3-llter 
Four. Overall, the lines 
have been rounded to 
improve the aerody- 
namics and reduce 
fuel consumption. 
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by Gary Witzenburg 

DETROIT AUTO EDITOR 



New this year for the Dodge Omni is an 
optional 2.2-llter, Chrysler-bullt Four. 

It shares this engine with Chrysler's 
all-new K-cars, Aries and Reliant. 



L ast month, we covered the all- 
new front-drive Plymouth Reli- 
ant and Dodge Aries: two feet short- 
er, 800 to 1000 pounds lighter and 25 
to 33 percent more fuel efficient 
than the outdated Volare and Aspen 
they replace. They are worthy com- 
petition for General Motors' popular 
X-body cars and will be Chrysler’s 
“bread-and-butter" entries for 1981. 
This report examines the remainder 
of the company’s ’81 lineup, especial- 
ly its latest image booster, Imperi- 
al. 

The new Imperial represents the 



ultimate development of Chrysler’s 
mid-size, conventional-drive plat- 
form, which also supports the LeBa- 
ron/Diplomat sedans and wagons 
and the Cordoba/Mirada personal 
coupes. It is the first car to bear that 
once-presitigious name since the old 
full-size Imperial was discontinued 
four years ago. 

Besides its eye-catching styling, 
the ’81 Imperial is most notable for 
its all-electronic engine control and 
instrument panel, its “one-price” 
marketing strategy, and the exten- 
sive program to ensure the car’s ex- 



ceptionally high quality control. 

First, the styling. We think the 
front end is stunning, bold, sensuous M 
and distinctively simple all at once.fl 
In profile, the car’s lines are fairlyfl 
conventional, crisp and squared-ofiV 
from front fender to rear pillar. But 
then they swoop from roof to rear 
bumper to accentuate a Cadillac Se- 
ville-like “classic" trunk bustle — 
the design for which was in clay a 
year before the Seville was intro- 
duced. 

Offered in a single body style, a 

(Please tum to page 1 72) 






Dodge Challenger, built by 
Mitsubishi, receives new 
sheet metal lor '81. It 
also benefits from more 
interior room and a re- 
vised instrument panel. 



The Plymouth Turismo 
TC- 3 benefits from revised 
interior appointments and 
a wider choice of colors 
and trim options. 



Chrysler's new flagship, 
the Imperial (below), 
sports a complete elec- 
tronic dash and a super- 
plush interior. Sloped 
nose, clean lines and a 
bustle trunk will certainly 
help to set this car apart 
from the crowd. 




Spirit can coma plain 
or fancy all tha way up 
to tha QT package. It 
include* rally expan- 
sion, leather steering 
wheel, spoiler and 
styled wheels. 



Concord wagons and 
sedans receive a wider 
choice of options for 
'81 such as styled 
wheels and Goodyear 
Arriva radial*. They 
also will display a new 
grille and rectangular 
headlights. 



Renault R5 gets a rear- 
window defogger as 
standard equipment. 
This was previously an 
option. The 40+ mpg 
Le Car options include 
steel-belted radials, 
reclining seats and 
power-assist brakes. 



T he biggest news for 1981 at 
American Motors is the addition 
of the smaller. Spirit-based four- 
wheel-drives to the expanding Ea- 
gle line. The sporty SX 4 lift back and 
utilitarian Kammback are both pow- 
ered by the thrifty (Pontiac-built) 
2.5-liter, four-cylinder engine with 
four-speed manual transmission as 
standard equipment. This should 
give AMC sales people a 20-mpg 
(EPA city) Eagle to brag about and 
will do much to enhance Eagle’s rep- 
utation as a relatively fuel-thrifty 
•Iwd. 

Second in the news department is 
the sharp, new front-wheel-drive 
Renault 18i, in sport sedan and wag- 
on variations. The 18i offers a very 
economical 1.6-liter, fuel-injected 
Four in attractive and comfortable 
family-sized packages. 

Also new is a redesigned 4.2-liter, 
six-cylinder engine. It’s 90 pounds 
lighter, smoother, quieter, more fuel 
efficient and requires less mainte- 
nance, yet gives equal or better per- 
formance compared to last year's 
Six. Shaving excess metal from the 
engine block provided a 30-pound re- 
duction. The cylinder head is 12 
pounds lighter, a new glass-filled ny- 
lon valve cover saves 19 pounds, and 
(Please turn lo page IBP) 



Driving the new 
AMCmodels 



by Gary Witzenburg Detroit auto editor 
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A new engine, front-wheel drive and 
mance make this good little car a gr« 



by Gary Witzenburg 

DETROIT AUTO EOMOR ' 

Clever rear suspen- 
sion ol GLC allows the 
outside tire to toe-in 
during hard cornering. 



T he original Mazda GLC was 
launched in early 1977 when the 
ads stressed that this was a “pis- 
ton"-cngined car. You’ll recall that 
the rotary engines in the RX-2 and 
RX-3 were accused of durability and 
fuel consumption problems. The 
GLC was made available to keep 
showrooms stocked while rotary en- 
gine problems were ironed out. 

As the models were improved and 
expanded, GLC sales increased. To- 
gether with the exciting RX-7 sports 
car and the excellent 626 coupe and 
sedan, the GLC helped boost Mazda 
to fourth place in U.S. import sales 
behind Toyota, Datsun and Honda. 
For 19H1, the GLC, always a “Good 
Little Car,” finally achieves true 
greatness, fully competitive with 
the best of the econobox field. 

Toyo Kogyo engineers designed a 
lighter and more compact version of 
the small Mazda four-cylinder en- 
gine, upped its displacement, power 
and torque a bit, turned it sideways 
and coupled it to an all-new, highly 
efficient front-drive power train. 
Wheelbase was stretched 2 inches 
for better ride and roominess, front 
and rear tracks increased for han- 




Dash layout puts all of the vital functions 
within very easy reach of the driver. 

dlingand stability, and new, fully in- 
dependent front and rear suspen- 
sions designed with low-friction 
shock struts, variable-rate coil 
springs and antisway bars at all four 
corners. 

Twin transverse links in the sus- 
pension eliminate rear-wheel ten- 
dency to toe-out during cornering, 
and a double proportioning valve in 
the diagonally split disc/drum pow- 
er-brake system stops dangerous 
rear wheel lock-up under hard brak- 
ing. 

Well-isolated, low-friction rack- 
and-pinion steering provides quick, 
predictable, low-effort response 

(Please turn to page > 82 ) 




Transverse-mounted Four has a 1500-cc 
displacement and yields over 40 mpg. 




Split rear seats fold down to provide a wide 
and flat cargo section for luggage. 




The new GLC version has crisp styling, Is fun to drive and extremely well finished. 



Supple suspension soaks up bumps admi- 
rably on Mazda's rough-road test course. 
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Freestanding fireplace, though not as efficient as stove, is cheery, easy 
to install. This El Fuego unit supplies heated air through vents. by John H. IfigerSOll 



Space heaters: 
How to choose 
from 31 types 

Zone heating can conserve energy, save 
you money and put warmth exactly where 
you want it, when you want it. Here’s how 
to tell which heater is best for you. 



G eorge Washington warmed his 
Virginia home with “zoned 
heat" — or, more simply, fireplaces. 
Since then, we’ve come a long way — 
at least until recently. Up to 1973, 
we basked in the luxury of con- 
trolled comfort from marvelously ef- 
ficient, conveniently automatic, rel- 



atively economical central heating 
systems — the product of modern 
technology. 

Then the crunch came. 

Today, we’re relearning some old 
truths. The “primitive" heaters of 
Washington’s time no longer seem 
so crude — in fact, they make a lot of 



sense. What we’re rediscovering 
now is that zoned heat can save en- 
ergy and cut fuel bills by reducing 
the workload on the central system 
and supplying heat only when and 
where it is needed most — without 
costly and unnecessary waste. 

What’s more, zone heaters — or 



Prefab fireplaces make installation easy 

Self-contained prefab fireplaces circulate heated air through double-wall metal 
enclosure, are more efficient than open masonry type and come as complete, 
ready-to-install units. Zero-clearance Preway model (photo at right, drawing at 
lower right) can be built flush into a combustible wall without surrounding ma- 
sonry. It draws in air for combustion from outside the house and has optional 
blowers to boost heat circulation. If space doesn't permit mounting in a wall, it 
can be installed in a corner of a room with simple stud framing around it. Heat- 
distributing fireplace (left, below) Is one of newest types, works like a small 
warm-air furnace. Blower In plenum above firebox directs heated air to several 
rooms at once through system of furnace-like ducts. Arrangement shown here is 
for Octa-Therm fireplace sold by Martin Industries. Like Preway model, it also 
draws combustion air in from outside the house. This helps to prevent the loss of 
room heat that would normally be drawn up the chimney flue. 





HE AT -DISTRIBUTING PREFAB 



PREFAB 
FtUE PIPE 



WARM AIR 
OUTLETS 




STUDDING 

TOUCHES 



WARM AIR 
OUTLET 



, GLASS 
DOOR 
ANO 
SCREEN 



OUTSIDE 



« COOL AIR 
v INTAKE 
' IBLOWERS 
OPTIONAL! 

2 ERO CLEARANCE PREFAB 




Update a fireplace with a slip-in insert 




CONVECTION INSERT 





“space heaters," as they have been 
more popularly known in the past — 
make it possible to tailor the heat 
source to your individual tastes and 
requirements. 

Wood and coal stoves give a cheery 
warmth and sense of good fellowship 
that are hard to get from a furnace 
in the cellar. Prefab fireplaces make 
it relatively easy to enjoy the plea- 
sures of a roaring fire in virtually 
any room. Trimly styled electric, 
gas, oil and kerosene heaters come 
on quickly and shut down instantly, 
putting out heat only for as long as 
it’s required. Portable units can be 
used anywhere and are handy for 
carrying from room to room. 

The concept of creating a special 
“warm room" in the house — a place 
where the whole family can congre- 
gate for pleasant activities over the 
long winter months — is fast becom- 
ing a new American way of life. The 
traditional British practice of main- 
taining cool bedchambers, where lit- 
tle heat is needed for comfortable 
sleeping, is also catching on. Zone 
heaters lend themselves perfectly to 
these trends. Moreover, many are 
“blackout-proof,” continuing to 
pump out welcome warmth even 




You can even mount a wood stove in an 
existing fireplace. This Ashley insert from 
Martin has double-wall construction and 
electric blower to circulate heated air. 



Modern fireplace Inserts fit Into an existing 
fireplace to reduce waste heat and Improve 
efficiency. Cool room air is drawn in at bot- 
tom, heated as It circulates around firebox 
in a double-wall enclosure, then flows back 
Into room Instead of up chimney. Inserts 
come in two types. Natural-flow heaters, 



such as this El Fuego model (photo at top, 
drawing at left), circulate air by convection. 
Forced-air heaters, like Bennett-lreland 
(drawing, right), have built-in blowers to aid 
circulation, are somewhat more expensive. 
Both types have adjustable draft controls 
easily accessible from the front. 



Four typos of radiant wood stoves 

Airtight stoves like Jotul from Kristla Asso- Works, is a combination fireplace, stove have rustic chsrm, are generally less ex- 
clates (far left) are rated tops in wood-bum- that functions as an airtight when doors sre pensive, but don't feature airtight construc- 
Ing efficiency, come in many styles. Crest closed. At center are traditional Franklin- tion. Like the Crest, the Franklin style 
model (far right), from Washington Stove style stove (left) and potbelly (right). These serves ss a fireplace with Its doors open. 






Take your choice of wood, coal or gas 




Modern-style circulator stoves have dou- 
ble-wall enclosures that heat air as It flows 
around firebox. Some offer optional blow- 
ers to increase circulation. Models shown 



here. Martin (left) and U.S. Stove (right), 
both burn wood and coal, also come in 
wood-only versions. Both have cooking 
surfaces under removable or lift-up tops. 




Gas-fired heaters come In two types, no flue, can go anywhere. These Martin 

vented (left) and unvented (right). Un- models combine radiant heat with natural 

vented units, now approved by AGA, need or forced-air circulation (blowers extra). 




CIRCULATING WOOO STOVE 



THERMOSTAT 



WARM-AIR 

outlets , 




when winter storms down power 
lines. 

Surprisingly, when you add up all 
the wood, coal, gas, oil, electric and 
kerosene heaters that exist, and all 
the varied forms they come in, you’ll 
find at least 31 different kinds to 
choose from. To help you buy, PM 
has compiled data on these in two 
charts — one for wood-burning 
stoves and fireplaces and another 
for electric, gas, oil and kerosene 
heaters. You’ll also find information 
on multifuel furnaces and furnace 
add-ons that can conserve your reg- 
ular fuel. 

Which is best for you? This de- 
pends on what you want to use it for, 
where it will be located, how much 



How to have a furnace that burns anything 



Wood-burning add-on furnace can be 
hooked into any central hot-air system to 
supply supplementary heat. Heated air Is 
fed into plenum for distribution through ex- 



isting ducts. Regular gas or oil burner pro- 
vides automatic backup, coming on only if 
needed. This Ashley model can also be in- 
stalled as central wood furnace by itself. 





WOOD FIRED ADD ON 



GAS 
FURNACE 



HEATED AIR 
TO ROOMS 



FLUE 
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Central wood-burning furnace has backup 
gas or oil burner that comes on if fire burns 
low or you're away from home. This Long- 
wood Oualfuel system can be connected to 
new or existing hot-air ducts. Coils help re- 
claim heat normally lost up flue. 




COILS CIRCULATF 
AIR TO ft I I AIM 
HEAT NCRMALLV 
LOST UP F LUf 



OIL OR GAS 
BURNER 



ASH CLEANOUT 




heat it must produce, how often and 
for how long it will be operated, and 
how much you’ll have to pay to fuel 
it in your area. 

How efficiencies compare 

While a heater’s rated efficiency is 
important to know, buying on the 
basis of efficiency alone can be mis- 



leading — as we’ll see. Also, don’t 
confuse efficiency with output — 
they aren’t the same thing. A high- 
efficiency heater may actually put 
out less room heat than one of lower 
efficiency but greater capacity. You 
need to consider both figures to shop 
wisely. 

The efficiency ranges listed in the 



charts represent the percentage of 
usable heat extracted by a given 
type of heater from the available 
heat contained in a given type of 
fuel. 

A pound of dry oak, for example, 
contains 8600 B.T.U. of potential 
heat. (B.T.U. stands for British 

(Ptease I urn to page 204) 



Portable heaters you can use anywhere 




«• . 



• • 




Portable electric and kerosene heaters put 
out 2000 to 17,000 B.T.U ./hr., are handy tor 
carrying to any room. Kingston (top center) 
Is typical of electric floor models. Krups 
two-way electric (above) can mount on wall 
or floor stand, has timer control. Kerosene 
heaters like this Aladdin model (top right) 
come in many styles and sizes. 



WOOD-BURNING HEATERS 



Wood-burning 

Appliance 


Efficiency 
Range (%)* 


Price 

Range" 


Open masonry fireplace 


-1010 10 


$1500-53000 


Masonry fireplace 
with glass screen 


-10 to 5 


Screen $50 
to $175 


Prefabricated zero- 
clearance fireplace 


10 to 10 


$350- $600 


Prefabricated fireplace 
with natural or forced 
air circulation and 
optional outside 
combustion air 


10 to 30 


S450-S1000 


Freestanding fireplace 


10to20 


$200-5700 


Franklin-style stove 


20 10 40 


$150- $600 


Potbelly, box and 
other radiant stoves 


30 to 45 


$125-5200 


Circulator stoves 


40 to 55 


$250- $475 


Airtight stoves 


50 to 70 


5300-SI 300 


Fireplace inserts 


Variable, 
see text 


$450-$ 1000 


Central wood furnaces 


40 to 80 


$1200- $2250 








HOW ZONE HEATERS COMPARE 








Type of Heater 


Rated B.T.UJHr.* 


Efficiency 


Vented 


Blower 


Price Range" 




Circulating 
floor model 


15.000 to 

70.000 (1) 


80% 


Yes 


Yes 


$175-5450 




Gravity, radiant 
floor model 


15.000 to 
40.000(1) 


80% 


No 


No 


$90-5200 


m 


Circulating^ radiant 
floor model 


35,000 to 
70.000(1) 


80% 


Yes 


Yes 


$250 5550 


5 


Circulating bult-in 
wail model 


15.000 to 

70.000 (1) 


80% 


Yes 


Yes 


$250-5425 




Counterflow vortical 
wall model 


17.500 to 
48.750 (O) 


80% 


Yes 


Yes 


$175-5550 




Gas logs 


40.000 to 

50.000 (1) 


10% 


Through 

existing 

flue 


No 


$150-5550 




Circulating 
Boor model 


38.000 to 

65.000 (O) 


70% 


Yes 


Yes 


$195-5525 


5 


Convection 
floor model 


38.000 to 

50.000 (O) 


70% 


Yes 


No 


$125-5275 




Circulating built-in 
wait model 


60.000 to 

70.000 (O) 


70% 


Yes 


Yes 


$650- $950 




Baseboard 

convector 


1280 to 
8530 (O) 


100% 


No 


No 


$8-$1&fl 




Circulating 
wall model 


2559 to 
16.832 (O) 


100% 


No 


Yes 


550-S190 




Circulating 
ceiling model 


4080 to 
5120(0) 


100% 


No 


Yes 


$45- $85 




Radiant 
wall model 


2559 to 
10.240(0) 


100% 


No 


No 


$30- $100 


2 


Radiant 
celling model 


1706 to 
3400 (O) 


100% 


No 


No 


S35-S75 


UJ 


Circulating 
kickspace model 


17061O 

6826(0) 


100% 


No 


Yes 


$75-5125 




Electric 

fireplace 


5120 to 
10.290 (O) 


100% 


No 


No 


$125-5500 




Portable baseboard 
convector 


1700 to 
5120(0) 


100% 


No 


No 


$45-$75 




Portable 

circulator 


3413 to 
17.060 (O) 


100% 


No 


Yes 


$30-5100 




Portable 

radiant 


3410 to 
5120(0) 


100% 


No 


No 


S25-S125 


* 

X 

2 

* 


Portable 

radiant 


7200 to 
12.500 (O) 


70% 


No 


No 


$35-5250 



*<l) mOcates Input rating; (O). output rating Output is the more meaningful figure since it tells what a 
heater actually delivers Some units are listed only by input Output is roughly 70% input 
"Prices do not include installation cost in cases where installation is required 



•See text tor explanation of efficiency ratings 
"Prices do not include installation except tor a 
traditionally constructed open masonry fireplace 
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Howto 

„ jaw firewood 
Rf on the double 
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by Doug Newman 



O ne- and two-man crosscut 
saws will never replace the 
chain saw for most of us— -even i 
gasoline goes to $3 a gallon, ror 
some, however, it provides a sen- 
sible alternative. The trick is that 
you should spread out your wood- 
cutting chore over two or three 
dozen hour-long stints— instead 
of two or three all-day marathon 
sessions with a chain saw. 

There are several bonuses, not 
the least of which is that it s more 
healthful. In an age of paying 
money to keep in shape, a cross- 
cut saw is a cheap and productive 
wav to get exercise. The saw 
shouldn’t cost you much more 
than a couple of hours of tennis- 
court time, or the price of new 
running shoes. It won t numb 
your arms or ears with intense vi- 
brations and noise, the way pro- 
longed use of a chain saw will. 

The crosscut saw is cheapet 
and less messy. There’s no worry 
about mixing gasoline and oil. 
And it will always “start. 

If you want to buy a saw, here 
are some pointers: 

■ Two types of basic bludes ar 

available— one-man and two- 
man crosscut saws. 

■ A one-man saw is asymmetri- 
cal and features a conventional 
saw handle at the wide end of the 
blade. An auxiliary' handle can be 
attached to the small end of the 
blade to allow two people to work 
the saw. One-man saws, once pro- 
duced in lengths from 3 to 6 ft., 
are available today in 3-, 3M»- and 
4Vi-ft. lengths. 

■ Two-man saws are symmetri- 
cal and have a handle at each end. 
Two types exist— the felling saw 
for dropping timber and the buck- 
saw for cutting the dropped tree 
into shorter lengths. A felling 
saw has a narrower blade and a 
concave back. It is light" ’than • 
k ^ bucksaw and more flexible. Buck- 
g saws come with a straight back 
* and are thicker, stiffer and heavi- 
er than felling saws. The weight 



Two-man telling saw bullda 
teamwork, muscles, good wind 
» disturb the 



t 

V 



Depending on the amount 
of wood you cut for the 
heating season, the 
almost-forgotten handsaw 
may be the way to go. 
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Crosscut saws are available in one- and two- 
man types. With addition of an auxiliary handle 
(left), two men can work one-man saw. 



is desirable, since it helps the teeth 
bite deeper and speeds cutting. Stiff- 
ness allows the saw to be run by one 
person. 

While many felling saws and buck- 
saws are still around, some modern 
blades have characteristics of both 
types and could be called utility 
saws. They work well on many 
jobs. 

Today, long crosscut saws are 
available, but not everywhere. They 
were once produced by several large 
companies, but now only one U.S. 
firm — Jemco Tool Corp., Seneca 
Falls, N.Y. — makes them. A typical 
6-ft. saw costs $57, with one pair of 
handles. A 42-in. one-man crosscut 
saw with auxiliary handle is $35. 

If your local hardware store 
doesn't stock saws and can’t order 




Saw patterns, although they vary, fall into 
two classes: felling and bucking. Former 
has curved back, latter is straight. 




Small-size crosscut saws (above), which 
are handy for the cutting of small-diameter 
logs, are equipped with replaceable blades. 
The folding types are especially handy for 
the use of backpackers (below). 







Another desirable foature is adjustable 
handles that let the grip rotate 90 . This Is 
handy for avoiding obstacles. 



HOW A SAW WORKS 



CUTTING teeth *EVER WOOP 

fiber* on both *ipe* of kerf 



RAKER. TEETH *MOULP 
BE FlLEP ABOUT .012* 
SHORTER THAN 
CUTTER TEETH 



ACTUAL P6PTV 

of cur (woop 

SPRING* BACK 
AFTER TOOTH 
PA**£*) 

TOOTH 
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RAKER TEETH 
REMOVE WA*TE 
FROM IN*IPE 
KERF LIKE A 
CUI*£L 
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PROPUCE* 
CLEAN 
^HAVING 



PRECEPING pa** with 

HOW A CUTTER- TOD TH CUTS 



PULL *AVV 
PROPUCE* 






Old-style saw handles, often seen at auc- 
tions and flea markets, have rugged fin- 
ger guards to prevent jammed fingers. 
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what you want, write to the Cross- 
cut Saw Co., 2 Leland Dr., Seneca 
Falls, N.Y. 13148, for a catalog and 
price list. 

If you can find them there, hand- 
saws are least expensive at second- 
hand stores, garage sales, surplus 
stores and flea markets. Prices 
range from $10 to $60 for a used two- 
man saw, based on blade length, con- 
dition and whether it is sold with 
handles. The price goes up if the sell- 
er thinks it’s an antique. 

Avoid saws with pitted and rusty 
blades. Check a blade carefully — 
look for broken teeth, kinks or other 
signs that it has been roughly 
treated. If possible, look at several 
different saws before you buy, so 
you can recognize basic characteris- 
tics. 



On many crosscut saws, a common 
tooth pattern features four cutter 
teeth to each raker tooth. The tooth 
lengths vary between brands; exces- 
sively short teeth may indicate the 
blade has been filed many times and 
is almost worn out. 

Handling a crosscut saw 

While crosscut saws are safer 
than chain saws, several items 
should be remembered when using 
the blades. First, make a blade 
guard. A piece of fire hose or heavy 
canvas and large rubber bands cut 
from old inner tubes work nicely. 
Keep the blade covered until you 
reach the work site. 

I n a vehicle, remove the guard and 
sandwich the blade between two ply- 
wood strips. This keeps the teeth 



from punching through the hose and 
dulling against metal. Bolts and 
wingnuts secure the package. 

Before you begin sawing, clear the 
area around the cutting site so the 
saw won’t hang up on limbs or un- 
derbrush. Remove any bark at the 
point of cutting. Bark often contains 
dirt and grit that will dull teeth or 
jam the blade in the cut. 

Evaluate potential safety prob- 
lems before you start. Will a log shift 
or roll once you cut it through? Will a 
bent tree spring loose, once some 
weight is cut free? Are you on a hill? 
Cutting standing timber is particu- 
larly hazardous and should only be 
attempted in the company of an ex- 
perienced woodsman. 

Once the cut is started, remember 
(Please turn to page 185) 



HOW TO FELL A TREE WITH A TWO-MAN SAW 



T he first time I ventured into a woodlot with 
a two-man saw. it took two hours, a lot of 
head scratching and a good push to fell my 
first tree As a member of the chain-saw gen- 
eration. I had no idea of what to expect from 
my two-man saw — and more important, what 
my saw expected of me. Ive learned a lot 
since Here are tips for anyone gung-ho 
enough to want fell a tree with a crosscut 
saw 

1. H you ve bought a new saw. don t as- 
sume it's ready to use A factory grinding 
wheel used to sharpen the teeth often leaves 
burrs that need smoothing with a crosscut 
file. 



2. Know the type wood (hard, soft, green, 
punky and so on) you II be cutting so you can 
prepare your saw property at home It's hard 
to change the set on site 

3. If you have no expenence in judging 
which is the best direction to fell a tree, bring 
along someone who does 

4. Besides the saw. bring a hatchet for 
cleanng underbrush from the working area, 
kerosene for lubricating the blade, an ax for 
completing felling notches, workgloves and a 
file and setting device in case teeth should 
need touching up Finally, if possible, bnng a 
sawbuck for cutting logs into manageable 
lengths — Joseph R Provey 




To drop a tree, cut notch in direction of 
fall. Use saw for undercut Vi diameter of 
tree and ax to chop out a 30 notch. 




Back cut (on opposite side from notch) is Prior to making either cut, chip away bark H saw binds while cutting, drive wedges 

made 1 to 2 in. above undercut level, with a hatchet. Dirt and bark itself, might as needed to free blade and continue aaw- 

Leave 2-in. portion (hinge) uncut. otherwise dull saw quickly. ing. Plastic wedges won't damage saw. 





Be certain escape path is clear of obstacles before you start cut- 
ting tree. Best angles of departure are 45 from the line of fall. 



Once tree is on the ground, use sawbuck and one- or two-man 
buck saw to cut log into desired lengths. Remove bark at cut. 
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This chef built it all . . . 




including the cabinets 



1. Existing closei became a contempo- 
rary “hutch" with recessed light above, 
glass shelves on wall, cabinets below. 

2. Recessed cedar ceiling pattern is re- 
peated at hutch and on cabinets. 

3. Cookbook rack, built into an other- 
wise wasted comer, makes it easy to lo- 
cate a favorite recipe quickly. 

4 . Lots of shop-built cabinets and coun- 
ters leave tabletop free for eating. 






The contractor wanted $20,000 to redo this kitchen. 
The owner saved $14,000 by doing it himself. 



W hen Mr. and Mrs. Paul Levine 
of Sherman, Conn., decided to 
remodel their old kitchen, they had 
a contractor prepare an estimate 
of the cost for the complete job. 
Their initial reaction to the price 
was “almost a state of shock” ac- 
cording to Paul. “What I thought 
was a rip-off turned out to be the 
high cost of materials and labor,” 
he added. 

Since he felt he could build the 
kitchen for a small fraction of the 
contractor's price, he worked up 
his own estimate of the cost for all 
the materials, as well as allowing 
for some professional help. To this 
he added “the cost of jobs I could 
not do myself and would have to 
farm out.” This figure turned out 



to be less than half the original bill. 

Unless you are well versed in 
cabinet construction and kitchen 
layout, it's a good idea to consult 
with a professional designer before 
you start your remodeling project. 
Since even a do-it-yourself kitchen 
involves considerable cash outlay, 
it makes no sense to put in the ef- 
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2> 4 SOFFIT FRAMING (SEE 

cross section for standard pflactice: 

3 4" PLYWOOD FLQOFI. 

EDGE WITH LAMINATE NAIL TO SOFFIT 



1/2" F W SCREWS 



EDGING. 

1/4 < 3 4" 
RED CEDAR 



CABINET TOP. aOT TOM. SIDES AND 
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BACK 
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MAHOGANY 

plywood ^ 



7" SCREWS 
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3 6 . 3/8" 
RABBET 
AND v* 
DAOO-^ 
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NOTCH 
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BACKS? LASH 
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BACKSPLASW 



SHELF 

SUPPORT 
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ADJUSTABLE 

SHELF 
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HINGE, 

(STANLEY NO. 
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DOOR FACING. 3/4 * 
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RED CEDAR 
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WITH SCREWS 
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RAIL (SHIM 
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WALL CABINET 
OVERHANG 
CONCEALS 
SCREWHEADS 



PLASTIC 

LAMINATE 
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UNINTERRUPTED 
BEAD OF 

CAULKING ,, 
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WALL STUDS 
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» 2" FH SCREWS 



3/4" 

MARINE 

PLYWOOD 



•STANDARD 

INSTALLATION 

PROCEDURES 
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COUNTER. 
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. 2" FM SCREWS 
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FH SCREWS 
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SIDES 
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17" OIA. RECESS FOR 
DRAWER-PULL NLFTS 
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(BOTH BACK 
RAILS) 
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DETAIL 
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RAILS 
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RAILS, 
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ONLY 
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SLIDE 



SIDES AND BOTTOM. 
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KICK, 3/4 . 3- 1 7" 
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BASE CABINET, EXPLODED VIEW 
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ASSEMBLE CABiNETS WITH 6a FINISHING NAILS ANO WATERPROOF GLUE 
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fort and end up with a product that 
doesn’t function properly or isn't 
appealing. 

The work in Levine’s kitchen be- 
gan with the removal of all the old 
cabinets, existing plumbing fixtures 
and the old plasterboard. Though 
it’s messy, removal of the plaster- 
board gives ready access to wiring 
and permits the addition of insula- 
tion to outside walls. Old doors and 
single-pane windows were removed. 

With all the demolition complete 
and debris removed, the outside wall 
was immediately closed in to the 
weather by framing openings and 
installing new windows and doors. 

Framing for special features like 
the hutch alcove and the sloped ceil- 
ing with soffit came next. At this 
time, all of the electrical wiring, 
rough plumbing and insulation was 
done. An outside vent for the stove 
was also installed. Plasterboard 
went on last, was taped and allowed 
to dry thoroughly before priming 
and painting. 

Floor tiles were installed using 
mastic and epoxy grouting. This job 
was farmed out. If you lay the tile 
yourself, you can save even more 
money. The peripheral floor area, 
under the counters, was brought up 
to level with Vi-in. plywood. 

The oak floor inset was installed 
with a %-in., cork-filled expansion 
gap at the edges. A 3-in. portable 
belt sander was adequate for sand- 
ing this small area. A finishing sand- 
er brought the floor to a smooth sur- 
face before the floor was varnished. 




Note: If there is a difference in 
thickness between the wood floor 
and the tile floor, you will have to 
compensate for it with a layer of ply- 
wood before you begin. 

Building the lower cabinets 

Begin the base cabinets by deter- 
mining the overall cabinet dimen- 
sions and then cutting parts to suit. 
Glue the back panel and grooved 
rails together first. Then cut the top 
rails and a cabinet bottom of the 
same length. Edge the ^-in. ply- 
wood bottom with solid mahogany 
strips to protect the plywood edges 



Good-quality drawer slides and cabinet- 
door hinges ere essential for a smooth 
functioning kitchen. Flexible rubber drawer 
pulls (see source list) prevent bumps and 
bruises when kids collide with them. 




and improve the appearance. Make 
the cabinet sides from %-in. plywood 
next, routing for the back, bottom 
and rails as shown in the drawing on 
page 112. 

When you are assembling the cab- 
inet, it will square itself if the pieces 
have been cut correctly. But, it is ad- 
visable to check for square while 
gluing. With all cabinets in place, 
shim so that the tops form one con- 
tinuous level line against the walls. 
Secure the units to the walls with 
hefty, long screws through the rails 
and into the studs. Fasten the units 
together with screws through the 
sides. 

The countertop was made in four 
sections. Laminate the front edges 
first, then the top. It’s a good idea to 
also laminate the underside to re- 

( Please turn to page 202) 



SINGLE GLAZED DOOR 




FLOOR PLAN, BEFORE 



DOUBLE-GLAZED DOOR 




FLOOR PLAN, AFTER 
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Solar Challenger drawn 
from Paul MacCready's 
preliminary design 



TAIL 

BOOM 



SOLAR CELL 
PLACEMENT 
UNDER MYLAR 
COVERING 



45 FOOT 
WINGSPAN 



< VO M t X i ': 9 l 

ASTRO 7500 MOTOR 
AND GEAR DRIVE 

NOSE WHEEL 
INYLONI 



PROP DIAMETER 
9 75 FEET 




MuCrudj team member*: Bryan Allen. Janioe Brown (ltd) and Marshall. 



AHOMNI 



Now: true solar planes 

Janice Brown, 32, is a qualified 
commercial pilot and first-grade 
teacher, Unusual, but not as 
much as becoming prime candi- 
date to fly a solar-powered air- 
plane (SPA) from San Diego to 
Los Angeles — maybe Paris to 
London. Nor as curious as being 
checked out for these sunny od- 
ysseys by a 13-year-old test pilot 
and by Bryan Allen, whose last 
public aeronautical feat was ped- 
aling across the English Chan- 
nel. 

When it oomes to such bizarre 
aviation happenings, you might 
suspect correctly that Dr. Paul B. 
MacC ready Jr. is up to new 
tricks. Having engineered two 
spectacularly successful human- 
powered airplanes (HPAs), Gos- 
samer Condor and Gossamer Alba- 
tross (Engineering a Manpowered 
Triumph, page 109, Oct. ’79). he 
and a youthful team have now 
taken up solar flight. 

They aren’t alone. Two other 
SPAs have flown in England and 
California, NASA is analyzing 




A first for th* Penguin: Batteries removed, tow-launched plane carries Marshall MacCrsady solely on sun power. 
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related projects and at least one 
major aerospace firm has con- 
ducted private research. 

MacCready’s third-generation 
HPA, Gossamer Penguin, was 
metamorphosed this March into 
an SPA for its day in the sun. To 
minimize wing loading, Mac- 
Cready s 82-pound son Marshall 
was recruited as pilot, at age 13. ! 
It was his “first real flying expe- 
rience.” says Dad. but Marshall 
already had “mastered unicycles 
and skateboards.” 

Flying under battery power, 
pilot and Penguin proved them- 
selves quickly. Then, in May. a 5 
by 10-foot solar panel was placed 
in an unlikely position high over 
the fuselage (with no control 
problem). Penguin's battery pack 
was removed. And Marshall flew 
a few feet up for just over a 
minute, purely on direct solar- 
cell power — a first — after a hu- 
man-tow launch. Janice Brown 
repeated the accomplishment in 
July, and a several-mile flight by 
August was planned. 

Tough Challenger 

MacCready'8 new Soiar Chal- 
lenger was taking shape as we 
went to press, backed with Du- 
Pont funding and materials to 
the tune of roughly $400,000, 
including a European expedi- 
tion. Unlike the truly “gossa- 
mer” Gossamer series, it is 
strong enough to cruise at 3000 
to 10,000 feet. 

As you read this, the world's 
first long-duration SPA flights 
may be happening. MacCready 
predicts his design “should be 
capable of several hundred 
miles." 

The Challenger's appearance is 
more conventional than the Gos- 
samer's. A key problem was plac- 
ing more than 200 sq. ft. of solar 
cells. Besides taking up most of , 
the 45-foot wing, they will be | 
attached to an enormous hori- 
zontal tail surface. 

Empty weight should be just 
twioe that of the Gossamer's; yet 
47 of its 124 pounds are solar 
oells — leaving only 77 for struc- 
ture, power system and pilot 
accommodation . 

With gross weight limited to 
230 pounds, there's no room for 
batteries, nor pilots over 100 
pounds. Thus a search for quali- 
fied women, and the choice of 
Janice Brown. She already has 
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acquired MacCready 's fanati- 
cism for eliminating weight, and 
cut her hair, 

The spar and main wheel cores 
are of Nomex (Aramid paper) 
honeycomb, nine times stiffer 
then steel by unit weight. Most of 
the structure is made of laid-up 
Kevlar cloth, a fiber also lighter 
than steel for equal strength. 

The Penguin utilized a model- 
airplane electric motor weighing 
only 14 ounces, pushing about 
150 pounds of aircraft and pilot 
at 15 mph with less than Vfa hp. 

The Challenger needs about 3 
hp for a 35-mph cruising speed 
and a 180-foot-per-minute climb 
rate. “Regular electric motors 
are much too heavy,” says Mac- 
Cready. So Bob Boucher of Astro 
Flight in Venice, Calif, created a 
custom 5-pound unit. It and a 
Kevlar/Delrin belt-drive-reduc- 
tion system are located inside the 
bulbous hub of the 5V4-foot pro- 1 
peller, at the front of a boom over 
the pilot’s head. 

Above the English Channel, 
between Paris and London, the 



June sun at high noon beams 
about 83 watts of energy upon a 
square foot of horizontal surface, 
if no clouds or smog interfere. 

However, solar oells are only 
about 14.5-peroent efficient at 
converting light to electricity. 
And the motor and drive system 
are around 85-peroent efficient. 
Thus, the Challenger could real- 
ize but 1.8-killowatts (2.5-hp) 
best shaft output, though its cells 
would receive 16.8 kw. (22.5 hp). 
Even less will be available during 
most of a day's flight, but that’s 
all that will be needed. 

“I have such enthusiasm for 
where solar oells are going to be 
in five years,” MacCready says. 
“There's no law of physics that 
says they've got to be expensive.” 

Not that he sees recreational 
SPAs as being viable any time 
soon. Even the Challenger’s cells, 
rejects on loan from NASA, are 
worth about $35,000 to $50,000 
today. For now we 'll just have to 
fly vicariously with Janice 
Brown out on her silent, solar 
soaring saga. M 



Who was first? 

Three claims have been made for 
first piloted solar-powered air- 
plane (SPA). Larry Mauro with his 
Solar Riser in April 1979, at Rubi- 
doux, Calif., was 
first to fly publicly. 
This news caused 
Fred To to break 
secrecy about his 
Solar One In En- 
gland. He reported 
a very brief docu- 
mented flight the 
previous Decem- 
ber. then per- 
formed publicly that June. In May 
and July, this year, Paul Mac- 
Cready’s Gossamer Penguin per- 
formed. 

Both Solar Riser, a converted tail- 
less biplane hang glider, and Solar 
One. a 68- foot- wingspan sailplane- 
like design, self- launched and 
achieved distances under a mile, 
and altitudes of more than 40 feet. 
They used onboard NiCad batter- 
ies, charged beforehand from 
their solar panel, for about 75 per- 
cent of inflight energy. The bal- 
ance came from the cells directly. 

“By that standard," says Mac- 
Cready, “I could precharge batter- 
ies from a wall socket and claim 



the first waterfall-powered aircraft. " 

Gossamer Penguin only skimmed 
the ground briefly after human- 
tow launches, but flew entirely 
without batteries. 

For now, MacCready 's new Solar 
Challenger appears unchallenged 
for the ultimate SPA first — long 
solar-sustained flight. 




Batteries assist flight of Solar 1. 



Photo by Don Monro 




Converted hang glider: Solar Riser. 




MacCready 
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Fuel from sawdust 

The steel tower looms 85 feet over 
the Atlanta campus, a strange 
sentinel commanding the gaze of 
hundreds of mirrors lined up in 
rows like mechanical spectators 
at a theater for robots. 

It isn’t the kind of thing you 
see on a convention- 
PM visits al campus, but this 

Georgia is Georgia Tech. 

Tech where the tools of 

science are as much 
a part of the scene as faded jeans. 
Though the tower may have a sci- 
fi look, it '8 as functional as a gas 
stove. 

In the future, similar units 
may routinely use the power of 
the sun to “cook" waste 



materials into valuable gas and 
oil fuels. 

The tower and the array of mir- 
rors harness and concentrate the 
radiant energy of the sun. To- 
gether they make a solar fur- 
nace. one of only a handful now 
available to scientists in a young 
field of research. 

Supported by a metal frame- 
work, the field of 550 mirrors, 
called heliostats, stands some six 
feet off the ground. Each minor 
is held by a mount that is 
mechanically driven by a 1-hp 
motor to track the sun and beam 
its rays to a common focus 70 feet 
up on the tower. There, tempera- 
tures surge to about 1500°F. in a 
fraction of a second, and can be 
raised as high as 3500°F. 

One upcoming experiment 
here, by Pnnoeton University’s 
Dr. Michael J. Antal, is aimed at 




A field of 550 mirror* can raise temperature* at a focal aone to 3500° F. 
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pulling useful products from 
wood and waste materials. 

The heart of his experiment is a 
transparent quartz tube a couple 
of inches in diameter and a few 
feet long. 

In a set of upcoming tests. Dr. 
Antal will inject sawdust from 
wood and ground corncobs into 
the quartz reactor, placed at the 
focal zone. In a flash, the finely 
ground particles will vaporize. 

Temperatures higher than 
1300°F. are critical to the pro- 
cess, Antal explained. Slow py- 
rolysis — a chemical change 
brought about by heat — 
produces mainly carbon monox- 
ide and hydrogen. But fast pyrol- 
ysis results in significant quanti- 
ties of hydrocarbons called ole- 
fins, valuable as feedstocks in the 
chemical industry and as precur- 
sors to gasoline. 

“Our work is not. as some peo- 
ple seem to think, something 
that lies between a Rube Gold- 
berg scheme and a cute trick," 
Antal told us. "It’s not a cute 
trick that anyone can do. The 
answers we seek are not simple. 
We’re studying chemistry that’s 
very complex and sophisticated, 
using knowledge that wasn’t 
even available just a few years 
ago. And the level of sophistica- 
tion reflects the growth and 
promise of science. ” PM 




Reactor “oooka" fool from sawdust. 
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Blade* 42 feet high capture wind. 



Wind reaper 

What looks like a farm combine 
perched on its side is a new kind 
of windmill, the Giromill, built 
by McDonnell Douglas. 

A prototype under test by the 
Department of Energy in Rocky 
Flats, Colo., consists of a 60-foot 
tower, three 42-foot vertical 
blades and an electric generator; 
capacity is about 40 kw. f or 
enough power for 15 homes. 
Alternatively, Giromill can run 
irrigation pumps for hundreds 
of acres of farmland. The unit 
starts up in winds of 10 to 12 
mph and feathers its blades at 40 
mph. The design is expected to be 
cheaper than conventional units; 
the prototype costs $1.7 million. 



The electric pipeline 

Put this In your pipeline and 
smoke it Dr. Henry Liu of the Uni- 
versity of Missouri has developed 
a new way to transport ooal via 
pipeline. 

In the past, ooal has been sent as 
a slurry through pipelines, drain- 
ing local water supplies and re- 
quiring costly separation. Liu's 
plan: Coal or other cargo would be 
packaged in metal capsules for 
injection into water-bearing pipe. 
Magnetic ooils would move the 
capsules. 

Liu's capsules might even pro- 
vide some relief for the overbur- 
dened Post Office — although 

some say that the service is 
already going down the tubes 
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Fuel cells hit the road 

In the 141 years since the first 
workable fuel cell was built, its 
finest moments have been in 
space, supplying electrical power 
to keep astronauts flying. Now, 
it appears, the fuel cell is about to 
start more mundane service: To- 
day, golf carts; tomorrow, your 
car. 

The principle behind fuel cells 
is simple. It's the reverse of elec- 
trolysis, in which electricity is 
applied to break water into its 
components, hydrogen and oxy- 
gen. 

By contrast, in the original 
fuel cells, hydrogen and oxygen 
were combined to form water and 
electricity. Heat and small 
amounts of electricity were re- 
quired to get the cell working. 
Modern fuel cells use different 
elements. The best energy yield 
today results from combining ox- 
ygen and methanol. The electric- 
ity still needed to start the initial 
cycle is delivered by an on-board 
battery pack. 

Batteries at rest 

Once the fuel cell is producing 
electricity, the batteries become 
idle and the vehicle's electric 
motor is powered solely by the 
current supplied by the fuel cell. 
Simultaneously, current is bled 
from the fuel cell to recharge the 



batteries while the vehicle is un- 
derway. 

So far, the only vehicle tests 
conducted have been with golf 
carts, like the prototype below 
built by the Los Alamos Scientific 
Laboratory (LASL), a research 
agency partially funded by U.S. 
grants. But fuel cells have dem- 
onstrated efficiencies high 
enough to make installation on a 
compact car feasible. LASL esti- 
mates the cost of a fuel cell-pow- 
ered VW Rabbit at $7240 — 
cheaper, in fact, than a current 
gasoline-powered Rabbit. The 
performance would be compara- 
ble to that of a diesel Rabbit, the 
lab calculates. 

Aside from the fact that fuel 
cells use no petroleum-based 
products, there are other advan- 
tages. The cells require less 
maintenance than a gas engine. 
And the only by-product is 
water. 

Coal: a hot controversy 

The burning question: whether 
to create an entire industry to 
convert coal to synthetic fuel 
(synfuel) or simply burn the ooal 
without conversion. 

That's the central question 
Congress has been kicking 
around in trying to decide 
whether to allocate $20 billion 
for the development of a massive 
synfuel industry The plan 
would lead to a huge hike in coal 
production and a major refinery- 
building campaign. Many en- 




Fuel cell on s golf cart test-bed has shown great promise for us* In ears. 
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ergy experts see the plan as the 
only way to keep cars rolling. 

But according to some recent 
findings, converting coal into 
liquid fuel may not be the most 
efficient way of exploiting this 
vast national resource 

Research conducted by Dr. 
H.O. Mueller of Essen, West 
Germany, suggests it is more 
efficient to burn coal to make 
electricity to run electric cars 
than to process the coal into fuel 
to run internal combustion en- 
gines. 

Mueller argues that a ton of 
coal burned to make electricity 
would power an electric vehicle 
twice as far as that same ton con- 
verted to fuel an internal com- 
bustion engine. 

There are other factors which 
seem to make burning more ap- 
pealing. One is that synfuel 
plants are much more expensive 
to build than coal-burning elec- 
tric-generating plants. 

Air and land pollution is anoth- 
er problem. Synfuel plants re- 
lease large amounts of hydrocar- 
bon emissions which foul the air. 
While coal-fired plants also pol- 
lute. they are much easier to keep 
clean than synfuel plants. 

Don’t burn it 

To get the other side of the 
debate, we called engineers at 
Dynalectron, a pilot synfuel 
plant in Kentucky. They told us 
that the production of liquid fuel 
from coal is still a relatively new 
technology. 

New methods that will improve 
efficiency and clean up pollut- 
ants should make synfuels more 
attractive, they argued. 

Dynalectron researchers told 
us the efficiency they achieved in 
their pilot plant far exceeded 
their original estimates. And 
new strides are being made to 
further increase the efficiency of 
both the plants and the engines 
which will eventually use the 
fuel. 

And, while the initial costs of 
building a synfuel plant may be 
high, compared to a coal-burn- 
ing power plant, in the long run 
the synfuel operation will be 
cheaper. If the country had 
started building synfuel plants 
10 years ago, they asserted, the 
price of synfuel today might have 
been cheaper than refining 
crude. 



INYIMH S\ 




Doctors can get a three-dimen- 
sional view of the brain using a 
new device to detect radiation 
from a patient’s head. They first 
administer a radioactive prepara- 
tion to patients. The substance, 
emitting gamma rays, concen- 
trates in brain tissue. Then the 
patient is wheeled on a movable 
couch so his head enters a dough- 
nut-shaped imager where detec- 
tors signal a computer to 
produce an accurate display. 
Hugh F. Stoddard invented the 
scanner while he was on the staff 
of Union Carbide Imaging Sys- 
tems in Massachusetts. (Patent 
4,200.700.) m 

Droplet power 

The first windmill with no mov- 
ing mechanical parts — that’s the 
way Alvin M. Marks, president of 
the Marks Polarized Corp., New 
York, describes the invention on 
which he received a patent. 

The only moving parts will be 



charged water droplets. When 
wind blows them away from a 
screen , which could be as large as 
lOOO square yards, the charge on 
the screen changes with respect 
to the ground. The power to 
charge the droplets is only a frac- 
tion of the electrical power pro- 
duced by the wind. (Patent 
4,206,306.) VM 

Wrist radio-watch 

A short-range transmitter may 
someday set your watch auto- 
matically, under a method pat- 
ented by Jerome H. Lemelson, 
president of Licensing Manage- 
ment Corp., New York. Every 
time you pass near a master clock 
with this transmitter — perhaps 
near your front door — the receiv- 
er-watch on your wrist would get 
in line with the master clock. Sat- 




Tranamltter correct* time setting. 

ellite transmitters, in turn, could 
keep master clocks on time. Le- 
melson said his system would be 
useful for factory or military 
operations where timing was 
critical. Airports might also pro- 
vide time transmitters for travel- 
ers. (Patent 4,204,398.) IM 



PolrnU may be ordered by number from (be Parent 
and Trademark Office. Washington. DC 20231. at 
' SO cents a copy 




In wind-tunnel model of design, tlr jot blasts charged drops off screen. 
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Pooket*size computers 

First came the slide rule for por- 
table calculating power. Then 
that venerable tool was sup- 
planted by the calculator , first by 
simple, four-function machines, 
then by today's liquid -crystal- j 
faced scientific wonders. 

Soon now. even the most so- 
phisticated of these calculators 
may be replaced by small, power- 
ful. oomputers. We took a look at 
two units, a prototype from Pa- 
nasonic and a production unit 
from Sinclair that were both little 
short of amazing. 

Wafer-thin keyboard 

Sinclair *8 ZX80 (which we ex- 
amined in some depth for a few 
days) features a wafer-thin key- 
board coupled to some true com- 
puting power. The Panasonic 
RL-HlOO (which we saw demon- 
strated in prototype) is a modular 
system of plug-ins that can be 
expanded to many needs. 

The Sinclair ZX80 offers fln- 
| ger-sensitive keys, the same type 
I of switch found on some micro- 
wave ovens. They don't move 
when touched, so a typist oould 
run into a tactile-feedback prob- 
lem. One compensation is Sin- 
clair's amazing system of mac- 
ros. 

A macro is a word or words 
which you can enter with just 
one quick keystroke. The word 
print, for example, is frequently 
needed in computer program- 
ming. One hit on the "O'' key in 
macro mode will type the word 
print onto the screen and into 
your program. 

Connects to home TV 

Right now, the Sinclair has a 
4K memory, enough for most 
applications. It hooks directly to 
a home TV for display and runs 
off normal AC voltage with an 
included adapter. 

The ZXSO's only problem 
shows up whenever the display 
screen fills with output. At that 
point, it simply stops computing. 

It can only display a full screen of 
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Panasonic's RL-HlOO (left) and Sinclair's ZXSO easily fit into briefcases. 



data or work on the data, not both 
at once. Sinclair told us they will 
offer an upgrade soon that will 
correct this problem. Until then, 
it is more an annoyance than 
insurmountable; you can manu- 
ally get around it. 

The good news is that the ZX80 
will sell for only $200. That price 
seems almost more science fic- 
tion than the concept of a pocket 
computer, but Sinclair assures 
us it is what they'll go for. 

We were able to see Panasonic 's 
RL-H 100 for only a few minutes, 
but were impressed by the quali- 
ty of engineering. 

Dial for data 

The main unit can act on its 
own or tie into a larger oomputer 
via any telephone. This means 
that a business that subscribes to 
a computer network or has a 
large on-premises main-frame 
computer could use the RL-HlOO 
as a traveling remote. Salesmen 
could keep track of inventory on 
the road. Executives could study 
up-to-the-second reports. Secre- 
taries could get data updated in 
the field instantly. Hobbyists 
could access the Source and Mi- 
cro net, two networks providing 
large-computer power to small- 
computer owners. 

Besides this capability, Pana- 
sonic will be offering a multitude 
of plug-in options, all in match- 
ing cases — everything from 

printers to expansion memory. 

The full system, with all the 
peripherals, can hardly be con- 
sidered pocket-sized any longer: 
It will just barely fit into a brief- 
case. 

Also, the price is a factor. One 
of the Panasonic people flipped 
open a large briefcase with all 
components tied together. She 



pointed at the gleaming, silver 
array and smilingly asked: 
‘‘Where else could you get an 
entire computer for $1200?" We 
didn’t have the heart to answer 
her. 

True, a comparable system 
would be larger in size, but then 
the printer would be more legi- 
ble; a floppy disc might be added 
for storage, and so on. 

But even at the price, this is a 
system that will certainly appeal 
to hundreds of businesses. PM 

Zap! You’re 
checkmated 

At a Chicago electronics show, a 
pretty girl leaped out at us and 
asked. "Do you play chess?" 

Bobby Fischer should be so 
lucky, we thought, nodded yes, 
and followed her to the display. 

A typical computer- gene rated 
chessboard and pieces were on a 
projection TV screen. Each of us 
had a control to move our pieces. 
We launched into the Queen’s 
Qambit. She declined to take the 
pawn and we were off into the 
midgame 

Suddenly, one of her pawns lit- 
erally zapped one of ours; the poor 
devil exploded Then her queen 
fired mercilessly on another piece 
and she scored another kill 

The bloodthirsty lass was dem- 
onstrating Star Chess. & new ver- 
sion of the game played on a TV in 
which the pieces can fire as well as 
move. Pieces fire only in the direc- 
tion they move, a queen 'a power is 
stronger than a bishop's, a bish- 
op's stronger than a pawn. So the 
rules take on a new dimension. 

For information on U.S. suppli- 
ers. write Waddington's Video- 
master. 36- 44 Tabernacle St.. Lon- 
don, England EC2A4DT The 
American price? Zap! About 
$125. W 
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New scanners deliver 
action-packed listening 

by Roy B. Goshorn 




kind of service you're looking for. 

Yes, these new units do it all. You 
no longer even need a rough idea of 
the frequency — just “ask” to listen 
to police, fire or whatever agency 
you select. 

At least three of these new scan- 
ners can also tune the marine and 
aircraft bands. So if you get tired of 
listening to the local cops, the push 
of a button switches the scanner to 
tune in on ship captains, Coast 
Guard stations, airlines, or airport 
control towers. 

The Electra Co. of 300 East 
County Line Rd., Cumberland, 



P reprogrammed and crystal-less 
scanners have continued to im- 
prove and now bring more action 
than ever before to the home listen- 
er. We first took a look at such scan- 
ners in July, ’77 ( Computerized 
Scanners: Action at Your Finger- 
tips, page 68). Then, it was simply 
amazing that you no longer needed 
crystals for each frequency and that 
some of the better scanners could 
even search out some active, local 
channels. 

Scanners today have taken giant 
strides beyond even those amazing 
capabilities. Memory circuits, all 
16,650 public service channels pro- 
grammed, these features have been 
joined by expanded service coverage 
(marine and aircraft, too), as well 
as truly comprehensive search 
functions. 

Two of the top names in mon- 



itor manufacturing have designed 
brand-new sets preprogrammed 
with all 2100 police, fire, marine, am- 
ateur, mobile telephone, emergency, 
government, forestry, business and 
transportation frequencies. With 
the push of a front-panel button, 
these new radios will automatically 
search through every possible chan- 
nel in your area that’s related to the 




If you don't know where the action is on 
the public-service frequencies, this new 
generation of scanners will search it out 
for you. They're easy to program, and some 
are even preprogrammed with all the 
channels that any hobbyist would ever need. 



Ind. 46229, has just added the Bear- 
cat-220 and the Bearcat-300 Service 
Search, second-generation pro- 
grammable scanners to their al- 
ready very popular Bearcat-210 and 
Bearcat-250 line. 

The Bearcat-220 looks similar to 
its 210 and 250 cousins, but adds the 
flexibility of marine and aircraft re- 
ception to its scanning capabilities. 
Its 20-channel memory bank can be 
loaded with any frequency from the 
seven public service bands. With 
these expanded listening capabili- 
ties, the unit sells in the $350 price 
class. 

Electra’s current top-of-the-line 
model, the Bearcat-300 Service 
Search, comes preprogrammed with 



Programmable scan- 
ners. like the Bearcat 
220 (top) and Radio 
Shack's Pro 2001 (be- 
low). offer exciting 
features, such as au- 
tomatic search. They 
find the action, then 
display its exact fre- 
quency so you can 
record and enter it the 
next time. They offer 
sophisticated pro- 
gramming. but are 
simple to use. 



Regency calls its K500 scanner "The 
Touch," an appropriate name, since pro- 
gramming is done via a keyboard of very 
sensitive microswitches. With features 
such as automatic searching, scanners 
like this quickly find the station you want. 



2138 public service frequencies. By 
pushing any one of 11 front-panel 
buttons, the Service Search will 
seek out any or all actively assigned 
frequencies for the service selected. 
The 300 also features a 50-channel 
memory bank. Manufacturer’s sug- 
gested retail price is $500. 



Scan for "mystery’ channels 

The Realistic Pro-2001 sold by Ra- 
dio Shack offers the scanner enthu- 
siast a programmable monitor with 
a 16-channel memory. 

An exclusive circuit assures accu- 
rate signal tuning, even if the sta- 
tion being received is off frequency. 
A search capability permits you to 
scan the entire frequency spectrum 
to search for new or unpublicized 
“mystery” channels in your 
area. The Pro-2001’s digital 
readout constantly displays 
each frequency as the radio is 

turn to pa gg 196) 
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WORKSHOP MINICOURSE 

BFNCH PI ANF, PART 3 



T he adjusting of the lateral le- 
ver — which tilts the plane iron 
right or left — is generally the last 
step before putting the plane to the 
workpiece. In most cases, this won’t 
even be needed, but do take the time 
tocheckiron alignment before start- 
ing. It should look like the blade in 
photo No. 3. 

The piece to be planed should be 
securely gripped in a vise or tacked 
to your workbench. If you tack it 
make certain that the nails aren't in 
the plane’s path or you will nick and 
dull your iron. 

The vise is generally sufficient 
when planing an edge, but when 



to move the tool across the work- 
piece. 

When planing a board’s face, move 
the plane in a diagonal line from 
corner to corner. Periodically, stop 
and check the board for flatness 
with a metal straightedge. Mark 
any high spots with either chalk or 
pencil. When you resume planing, 
remove stock from the spots first. 

To finish, plane very lightly — that 
is, take a very thin shaving — with 
the grain. At this stage, you may 
have to stop and adjust the blade 
once more to assure scant stock re- 
moval. 

Using a plane is not as mysterious 




To adjust the plane so that It will produce 
an even shaving, it's best to move the lat- 
eral adjusting lever left or right as you sight 
along the bottom. 




1. Iron with adjusting lever full right. 







When you want to plane a long edge, first 
locate high spots using a straightedge, as 
In the exaggerated example above. 

planing a board’s face, it is generally 
necessary to secure the workpiece 
firmly between the vise and either a 
bench stop or a tacked-on work- 
bench clamp. 

Make no mistake about it, crafts- 
men use both hands with a bench 
plane, the left hand holds the knob 
at front and guides the plane direc- 
tion, while the right hand grasps the 
rear handle and provides the power 




2. Iron with adjusting laver full left. 




Start planing at the high spot. When piece 
is relatively straight, you can push the 
plane the full length of the workpiece. 



as some may believe. Remember — if 
the tool’s cutting edge is held square 
to the work face, the planing job has 
to be successful. My recommenda- 
tion to students is to begin practice 
with clear pine. This wood is rela- 
tively inexpensive, yet you can 
teach yourself the basic skills that 
you will, in turn, use on more expen- 
sive, harder-to-work-with hard- 
woods. FM 




3. Iron properly centered with lever. 




Finished piece is planed right up to the line 
to produce the desired straight edge. 
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This special section in- 
cludes all you need to 
know to get your car 
ready for winter— how 
to choose snow tires, 
assemble a winter 
emergency kit. repair 
rust damage— plus val- 
uable tips. Also: PM 
looks under the hoods 
of all the ’81 cars. 








Here’s the cheapest, 
easiest, no-gimmick way 

to save gas. 



4 





Just two fingers, two minutes 
and a few bucks will have your 
car running cleaner, better, on 
less gas. 

The LEE two-stage Maxi-Air 
Filter can do that for you. Here s 
why. 

Try running wit h your han d oyer 
your nose ana mouth. You'll under- 
stand instantly. Because you can t 
run when you can't breathe. And 
neither can your car. 

To run efficiently, your car s 
engine needs the right mixture of 
gas and air. When a dirty air filter 
chokes the air sutyly. yo ur engine 
burns more ga s. Expensive gas. 

That's why it pays to have an air 
filter that stays cleaner longer The 
LEE two-stage Maxi-Air Filter. 

We pack our LEE Maxi-Air Filter 



with the extra protection you need 
against dirt. By using two filters, 
one backing up the other, our 
LEE Maxi-Air traps up to 50 more 
dirt than single-stage filters. And 



it stays cleaner up to 50% longer. 
So your engine uses less gas. And 
performs better. 



Last summer, Mt. St. Helens 
provided the 
proof. When 
volcanic ash 
choked most 
cars to a stop. 






our LEE Maxi-Air kept cars run- 
ning. Two-stage protection made 
the difference It can make a dif- 
ference for you. 

And remember, our LEE Maxi- 
Oil Filter packs two-stage protec- 
tion. too. It trap s t wice the d irt in 
your oil. lasts far longer than single 1 
stage oil filters to cut 
engine wear and save ' 
you money. 

The LEE two-stage 
Maxi-Air and Maxi- 
Oil Filters. No gim- 
micks Just good 
clean savings. 



LEE MAXI-AIR FILTER 
gives you extra mileage 
extra protection 



MaxiFilters 



Now For 

Imported Cars, Too. 



Saturday Mechanic 
looks under the hoods 

of therm models 




The major component a of Cadillac 'a vari- 
able VO are the solenoid-activated valve litt- 
ers which shut down the cylinders. 



C heck ignition timing from the driver's 
seat without a timing light? It's one 
of the mind-blowing technical innovations 
you'll find in 1981 Cadillacs. Cadillac also 
will be offering three engines in one: a V8 
for maximum performance, with an auto- 
matic electronic cylinder-disengagement 
system that cuts down to six or four cylin- 
ders for better fuel economy. 

Although the Cadillac items are the 
leading attention-getters, General Motors 
has a long list of significant mechanical 
and electronic changes. They include dig- 
ital computer systems with self-diagnosis 
on every 1981 GM car, and a four-speed 
overdrive automatic that can lock up like a 
manual box in any gear in response to 
computer commands. And although it 
won't be ready until later in the model 
year, there's a diesel Chevette with fuel 
economy to rival the diesel Rabbit. 

Cadillac electronics 

Cadillac is determined to be the indus- 
try's electronics leader and. at present, it 



surely is. The digital computer it intro- 
duced last year with throttle-body elec- 
tronic fuel injection has been reworked to 
also operate a solenoid system attached 
to the valves of four cylinders. 

When the engine is idling, or accelerat- 
ing quickly, the computer allows all eight 
cylinders to operate. For light accelera- 
tion and moderate grades, it triggers sole- 
noids so the pushrods merely push up on 
a sleeve and the valves do not open for 
Nos. 1 and 4. The pistons move up and 
down as an air spring, which takes very 
little power. 

For cruising on reasonably level roads, 
Nos. 6 and 7 also are eliminated, and the 
4000-plus-pound car suddenly is pow- 
ered by a four-cylinder and gets the fuel 
economy of a compact. 

The cylinder-elimination system, de- 
signed by Eaton Corp., has been floating 
around the test labs of all the carmakers 
for several years, but Caddy is the first to 
be able to use it, thanks to its high-capac- 
ity on-board computer. 

In addition, the computer regulates ig- 
nition timing, idle speed, a solenoid valve 
in the vapor-purge hose from the charcoal 
canister, and solenoid vacuum valves 
that activate the air-pump system. 

The Cadillac computer also has been 
programmed to do a lot more diagnosis. 
In the 1980 version, it could diagnose 24 
failures and permit the dnver to check a 
variety of accessory switches from the 
front seat. Failure and switch test results 
were shown on the digital temperature 
display for the airconditioning. After a 
dashboard check engine light went on, 
the driver pressed the off and warmer 
buttons on the A/C panel to begin the self- 
diagnosis. 

The display is the same for 1981, but 
now you can take meter readings of all 
the sensors and quick-check the sole- 
noids and motors that carry out the com- 
puter commands. 

Press the off and warmer buttons on 
the A/C panel to start the procedure, and 
when you get a code 70, flick the dash- 
board cruise control switch on and off. 
Code 90 will come next. 

Press the avg (average mpg) button on 
the fuel-economy panel and the numeral 
1 will be displayed, followed by another 
(Please turn to page 128) 
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4. Prewinter lubrication 


9. Safety checkup 
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As push comes to showe. 
the worm picks 



1 It is quite obvious that in 10 years’ time every car 
will have front drive. ’—Aiec issigoms. 1963 



1769 



CUQNOT STEAM CAR 

Emil Cugnot's steam-powered 
vehicle was tha first 
recorded automobile aver 
built. Its tingle front 
wheal erst powered by a 
ratchet eystem which , 
propelled it to a 
Minding speed of 3 
mph. On Ita only 
public appearance, 

H rammed into a 
wall and wat retired. 
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Although Ford's Eacort/Mercury Lynx it light-yeart ahead ot the 
Mini in etyling and technical sophistication, it atill employs the 
beeic principles pioneered by the 21 -year-old British Mini. 
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t lAfhile Alec Issigonis might have 
WV been a little premature in his esti- 
mate of the future, he was by no means 
^ any less prophetic. In 1963, when OPEC 
X was merely a loose-knit fraternity of 
sheiks trying to keep the cost of oil 
above $2 a barrel, and the world's car- 
makers painted rosy pictures of the future, 
making statements like Issigonis's was risky 
at best. 

Magazines such as PM and the auto publi- 
cations predicted a future in which the car 
population was made up mostly of six- 
passenger sedans traversing the country on 
high-banked superhighways with speed limits 
in excess of 150 mph. The American auto 
industry was geared up to produce nothing 
but V8s and the Europeans were beginning to 
fall prey to the lure of cubic inches. The 
Rootes group was stuffing 289-cu.-in. V8s 
into their tiny Sunbeam and Donald Healy had 
shoehorned a three-liter engine into a Jensen 
Against this background of high hopes and 
escalating displacements, Issigonis seemed 



MORRIS MINI MINOR 

Efficient packaging, rugged 
reliability and excellent ^ 
fuel economy have 
made the Mini a ijfl H 

legend in ita own _ H 

lime. Ae with all fwd ’ 
care, the absence A J 

of reer-axle and 
dnveshaft hump means 
more room for passengers 1 

end luggage. The front 
weight bias over driving 
wheels provided 
excellent traction. 
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number that is the throttle position in de- 
grees. Run the engine, step on the gas 
pedal, and you can test the throttle-posi- 
tion sensor and compare readings with 
specifications. 

When you press avg again, the numer- 
al 2 is displayed, and the sequence of 
sensor readings continues. No. 8 is igni- 
tion timing. About all you don’t get is en- 
gine rpm. and that can't be too far into the 
future. Your old test meters could end up 
accumulating cobwebs. 

The test procedure for the solenoids 
and motors also is simple. Push the avg 
button and Code 95 will appear. You now 
have a choice of two test procedures. The 
first is performed with the engine off, the 
second with the car running. 

With the engine off, floor and release 
the gas pedal, and Code 96 will appear. 
During the next two minutes, the comput- 
er will alternately supply juice to two 
groups of components for five seconds 
each. All you do is listen and feel the ap- 
propriate solenoids for clicks and. in one 
case (idle speed), watch a motorized 
plunger move. 

In the first phase, the computer will ex- 
tend the plunger for the motor that con- 
trols idle speed by pushing on the throttle 
linkage, plus actuate solenoids that oper- 
ate the air-pump system and the cruise- 
control power valve. Next, it will trigger 
solenoid valves that allow the charcoal 
canister to purge fumes and the exhaust- 
gas recirculation valve to turn on. It also 
will light the dashboard coolant lamp and 
retract the idle-speed motor plunger. 

After two minutes, this will stop and No. 
95 will appear again. Now you can per- 
form the second test: Run the engine, 
floor and release the gas pedal and No. 
97 will appear. Now you can check the 
cylinder-disabling system. Press the avg 
button and the engine should run on all 
eight (make this test while cruising down 
the road). Press the reset button and you 
should hear the engine cut back to six cyl- 
inders. Press both buttons or the active 
cyi button, and the engine should drop 
down to four cylinders, even at idle. 

Although the airconditioning and mpg 
indicator panel are standard, cruise con- 
trol is an option (ordered by 97 percent of 
Caddy buyers). If you order a car without 
it. however, there still is a cruise-control 
switch connector in the harness. Reach 
under the dash at the steering jacket, pull 
it down and momentarily apply 12 volts 
with a jumper from the battery to the cor- 
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To begin the self-test 
diagnosis on the VI 
Cadillacs, prats tha 
off and wjmmca but- 
tons slmultanaously. 
Tha systam will an- 
swer by flashing digi- 
tal coda numbers. The 
numbers are referred 
to In the repair manu- 
al; they indicate If en- 
gine components are 
working properly. The 
only function they do 
not provide Is an Indi- 
cation of engine rpm. 





The electric heating grid (top) warms the 
fuel so that the car drives more efficiently 
from a cold start. The EGR solenoid (right) 
serves to prevent the car's automatic over- 
drive from unwarranted surging. 

red terminal, and you'll get the Code 90 
test procedure signal. 

Carburetor is gone 

All 1981 Cadillacs with a V8 gasoline 
engine have the throttle-body fuel-injec- 
tion system (two solenoid-type fuel injec- 
tors spraying downward against the throt- 
tle plates). This is the first time a complete 
American car gasoline engine line has 
been made without a carburetor. In 1 980, 
the throttle-body system was used only 
on Eldorado and Seville. 

The diesel has no spark ignition system 
and does not need most of the emission 
controls of the V8 gasoline engine. There- 
fore. on-board diagnostics are not includ- 
ed. 

Buick V6 and GM computer 

If you want six cylinders all the way, you 
can order the Buick 4.1 -liter V6 on most 
Cadillacs. It doesn’t come with the ad- 
vanced pushbutton diagnostics of the V8 
gasoline engine, but you do get the GM 
computer that's also being used on all 
other models. 

This one Is programmed to identify up 
to 24 faults (depending on car, model, en- 
gine and equipment), but there is no dig- 
ital display. So the failure codes are indi- 
cated differently. Ground a black/white 
wire hanging from the underdash com- 
puter and failure codes are pulsed out by 
the check engine light. That's it. No igni- 
tion timing or readouts from sensors, no 
switch tests, no quick-check operation of 
the computer-controlled hardware. 




Called Computer Command Control 
(CCC), it operates different things on dif- 
ferent models, although on all it regulates 
the fuel mixture. This is done by triggering 
a solenoid in the carburetor, which acts 
on metering rods to open air on fuel pas- 
sages. By 1982, many of the cars will 
have the throttle-body injection system 
used by Cadillac. 

A computer-controlled, all-electric 
manifold heat valve is new on most 1981 
Chevrolets and some other GM cars. In- 
stead of the conventional valve that di- 
rects exhaust gases against the base of 
the intake manifold (to help cold-fuel va- 
porization for better combustion), there is 
an electric heater grid under the carbure- 
tor base. Current is supplied via a relay on 
the left fender panel. 

If the car suffers from cold-temperature 
drive-away stalls and stumble, keep this 
new system in mind. Probe the electrical 
connector in the wiring to the grid with a 
test lamp. If it doesn’t light when coolant 
and ambient temperatures are very low, 
there is an apparent failure in the circuit 
that could cause cold stalls and stum- 
ble. 

The computer also controls a lockup 
clutch in the torque converter of all auto- 
matics with the CCC system. When the 
computer determines that road speed is 
high enough (from a speed sensor in the 
speedometer head) and that the trans- 
mission is in the right gear, it triggers a 
solenoid in the valve body. The solenoid 
ejects a plunger which closes off an oil 
(Please turn to page 130) 






Buy 5 quarts of CAM2' Mileage and any oil 
filter before October 31. And get back $2 off the 
filters price from CAM2. (Or its full price if less 
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Get more mileage, too. CAM2 Mileage can 
give you an average of 14 miles more per tankful 
than ordinary oil. Up to 30 more in some cars. It 
can also protect your engine better. CAM2 Mileage 
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It s the smart oil that can help you save gas, 
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bleed passage. This causes a buildup of 
oil pressure that results in application of 
the torque converter clutch. 

Automatic overdrive 

With the computer, the lockup clutch 
could be applied in any gear. However, it 
is engaged only in third gear on conven- 




Auxlllary vacuum pump (arrow) provides 
added vecuum during wide-open throttle. 
Moat '81 V8a suffer a vacuum shortage. 



tional automatics, second and third on a 
few other cars (such as Camaro Z- 28 and 
Corvette), and third and fourth on a new 
four-speed overdrive automatic transmis- 
sion that will be used on V8s and some V6 
engines. 

The new GM automatic overdrive has 
more flexibility in operation and slightly 
greater efficiency than the Ford design in- 
troduced last year. However, it is physi- 
cally larger (has three planetary gearsets 
instead of the usual two) and weighs 
more than the Ford design. 

The lockup arrangement on all auto- 
matics causes some surging at part throt- 
tle when manifold vacuum is moderately 
high (about 5 inches) and road speed is in 
the 35 to 45-mph range To smooth out 
performance. Chevrolet has a solenoid 
valve spliced into the vacuum line to the 
exhaust-gas recirculation valve. 

When the computer activates the lock- 
up clutch solenoid, it also triggers a sole- 
noid valve, opening a tiny orifice that al- 
lows some vacuum to bleed to the atmo- 
sphere. This causes the exhaust-gas re- 
circulation valve to close partially, reduc- 
ing the exhaust-gas flow and thereby 
smoothing engine performance. 

If you get the part-throttle surge, the so- 
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lenoid is suspect. Disconnect it, try the 
car again, and if the surge gets no worse, 
the solenoid apparently isn't functioning. 
To double-check it with the vehicle run- 
ning, connect a long jumper wire to the 
solenoid, run It into the car and connect it 
to a test lamp. If the test lamp doesn't light 
at part-throttle medium speed, either the 
convener clutch isn't locking or the sole- 
noid valve isn't working. 

This system is only on Chevy engines 
(except Citation V6 and four-cylinder en- 
gines) at the stad of '81 production, but it 
probably will be incorporated in sister 
models before the end of the model 
year. 

Vacuum pump 

The use of overdrive, plus smaller en- 
gines in many of the cars, results in the 
frequent use of wide-open-throttle opera- 
tion, even at moderate speeds, on many 
late models. As a result, you can be down 
to just a few inches of manifold vacuum 
on a slight upgrade. 

To cure this vacuum shortage, you'll 
see a tiny vacuum pump on many '81 GM 
cars. Although the vacuum is needed for 
emission controls, it also helps operate 
the heater-A/C-defroster. So if you hear 
the flap doors swinging closed and the 
system going off as a result, when you 
head up a hill, check the hose connec- 
tions at this pump. 

With the engine running, disconnect 
the feed hose (not the one from the air 
cleaner) and feel the end for vacuum. If 
there is none, the pump is defective. 

GM diesels 

Although GM diesels will not be com- 
puter-equipped, they have received a fair 
bit of attention for 1981. The major 
change is the use of a roller-tappet, which 
is just what the name implies— a lifter 
with a roller bearing on the base. The 
roller is a better beanng than the simple 
smooth surtace of a conventional lifter 
base, so it can tolerate poorer lubrica- 
tion. 

This permits GM to raise the oil and fil- 
ter change interval from the nuisance lev- 
el of every 3000 miles to an acceptable 
5000 miles. 

You may have heard of the water-in- 
diesel-fuel problem that has afflicted the 
injection pumps on the GM diesels, and 
how a warning-light kit has been released 
GM diesels have a water ln tuel sensor 
(right) In fuel tank. Water can be easily si- 
phoned out to prevent metering-pump 
damage. All diesels also have a fuel warmer 
(below). It prevents wax buildup In cold 
weather, a common diesel problem. 





for retrofit. Well, that is factory-installed 
standard equipment for 1981 . In addition, 
the fuel lines have been redesigned so 
you can make a disconnect near the tank 
(no need to drop it) and siphon out the 
water. 

The 1981 diesel V8s will also have an 
in-line fuel heater, triggered by a thermo- 
static switch closed by current from the 
starter key switch below 55° F. The heater 
warms the fuel, dissolving wax that forms 
at low temperatures and blocks fuel flow. 
The wax problem is an old one with die- 
sels, particularly in cold weather. If you 
have an earlier diesel, you can retrofit the 
heater. 



Chevette diesel 



The GM V8s will be joined by a diesel 
version of the Chevette. a 1 8-liter, over- 
head-cam four-banger by Isuzu of Japan. 
Some time next spring, the Chevette oil 
burner will make its debut, with fuel-econ- 
omy numbers of 38 city and 50 high- 
way — or even better with a five-speed 
manual. An automatic will also be avail- 
able, and because it will have a lockup 
clutch in third, there will be little difference 
in the highway number. 

Like the diesel V8, it will have fast-start 
glow plugs, but controlled through a dual- 
relay arrangement with a thermostatic 
switch in the water jacket, temperature- 
sensing resistors and an electronic con- 
trol unit. 

The glow plugs are very accessible at 
the top of the engine since you remove 
for a compression check. 

A water-in-fuel indicator is in the fuel fil- 
ter at this stage, and work is proceeding 
on an in-tank unit that will be wired in par- 
allel, so that either will tngger a dash- 
board lamp. 

At present it looks as if a 3750-mile oil 
change and 7500-mile oil-filter change in- 
terval will be used. M 






A story of corruption & power. 



inside every worn-out muffler, theres a 
powerful story A story of a new muffler called 
TUrbo-Flow 

A story as old as any car still on the road 
Your muffler blows out or rusts out The 
noise is terrible, and the mufflers unsafe 
But before you can get it replaced, you 
notice a difference in power 

Your car moves out faster Theres more pep 
to the old engine Maybe you even notice better 
gas mileage 

Then your new muffler is installed, and all 
is quiet and safe again And you think it s just 
your imagination that your cars performance is 
a bit sluggish 

It s not your imagination it s power-robbing 
back pressure (Normal car mufflers simply 
have to keep quiet and live with it i 

The new TUrbo-Flow muffler is designed with 



extra large flow tubes that reduce back pressure, 
boost horsepower ana can improve gas mileage' 
Maremont developed TUrbo-Flow to keep 
cars quiet without stifling their performance 
This breakthrough was so remarkable we didn t 
want it to end there So we also gave TUrbo Flow 
a Lifetime Warranty" 

Don t replace your worn-out muffler with 
just another muffler Ask for a powerful new 
TUrbo-Flow from any service station repair shop 
or auto parts store You couldn't imagine a 
happier ending 

‘Compared to original equipment type mufflers Test results auailatte 
on request • ‘Guaranteed for as long as you own your car loner 
and accessory parts not included 

MaReMONT' 

TURBO-FLOW 
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Saturday Mechanic 
looks under the hoods 
of the AMG models 




T he American Motors six-cylinder en- 
gine used to be a simple machine, 
and it went into an engine compartment 
that usually was a Saturday mechanic's 
dream. 

Much of the simplicity went out in 1 960, 
when AMC installed a feedback carbure- 
tor for a precise fuel-mixture control and 
the Microprocessor Control Unit (MCU 
computer) to operate it. 

For 1981, the engine has been given a 
major redesign to shave weight (90 
pounds) and a long list of engineering 
changes for more precise control of emis- 
sions, better fuel economy and smoother 
operation. Now it matches or exceeds al- 

AMC's venerable Six receives major Im- 
provements for '81. Engine has been light- 
ened by 90 pounds, gets more mpg. 
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1. Spread activator on loose trim, 
bumper moldings, emblems, etc 



2. Apply adhesive to other surface. No 3. Holding 

measuring, no mixing, no waste or mess Cure strength in 

begins only after parts are pul together two minutes. 



New Duio™ Auio Trim Adhesive makes the strongest high- 
impact- resistant repairs on both exterior and interior trim And it 
makes them faster and easier than any other product you can buy 
One of the fine family of Duro automotive products. 
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The single, multigroove drive belt powers 
all engine accessories for '81 In the Califor- 
nia engines only, 49-state cars In '82. 



most any other engine for sophistica- 
tion. 

Both water and oil pumps are of alumi- 
num, and the rocker cover is plastic. The 
engine block is still cast iron; neverthe- 
less It's 30 pounds lighter The crank 
dropped 20 pounds and the cylinder head 
12 pounds Among the head modifica- 
tions was one for enlarging the pushrod 
bore. Unfortunately, the bore is still not 
big enough to draw out defective hydrau- 
lic lifters. You've still got to pull the head. 



The exhaust manifold heat-control 
valve is gone and. as a result, the mani- 
fold itself no longer has a butt joint with 
the intake manifold for cold fuel vaporiza- 
tion. Instead, there’s a 50-amp. electric 
heater bolted into the bottom of the intake 
manifold, which is on for initial cold oper- 
ation. and passages for coolant circula- 
tion, which complete the intake manifold 
warm-up. 

If you get engine stumble in cold weath- 
er right after starting the car check the wir- 
ing connector to make sure that current is 
flowing to the electric heater. The juice 
shuts off pretty fast, depending on ambi- 
ent temperature. So make the check with 
an ammeter immediately after starting the 
engine. 

Single drive belt 

The single, multigroove drive belt pio- 
neered by Ford three years ago makes its 
debut on the AMC six-cylinder in Califor- 
nia for 1981 (the belt goes across the 
board on Sixes in 1982). Unlike Ford, 
however. AMC will not have the spring 
housing to maintain tension automatical- 
ly- 

“It just wouldn't hold the tension we 
want (80 to 1 00 pounds) over the life of 
the belt." explains AMC power-train engi- 
neering chief Dan Hittler. 

In fact. AMC installed a twin adjustment 
setup for the belt, at the alternator, which 



is mounted on a two-piece bracket. You 
loosen three bolts on the brackets, then 
set tension just as close as you can with a 
pry bar and the conventional slot-hole ad- 
justment and tighten its bolt. Then you in- 
sert a tiny screwdriver into a tiny slot, pry 
to get the additional tension, and tighten 
the remaining two bolts. 

The new belt is a lot more than a gim- 
mick. Properly tensioned, it is less noisy 
and draws less power. It also improves 
city fuel economy by 0.2 mpg, according 
to Hittler. That may not draw hurrahs, but 




To set alternator-belt tension, a small hole 
In the bracket for a screwdriver Is used for 
making the final adjustment. 
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the big, easy increases all have been 
made; from now on it's just a fraction of an 
mpg at a time. 

Idle speed control 

The idle speed is partly controlled by a 
black box in the right rear of the engine 
compartment. It isn't exactly a computer, 
but a tiny chip with just enough instruction 
to perform three functions: 

1. If the airconditioning, intake-mani- 
fold heater or rear-window defogger are 
turned on, or if a low-temperature sensor 
in the air cleaner closes (under 55° F.), 
the black box triggers a carburetor sole- 
noid, which ejects a plunger to raise the 
idle speed about 200 rpm. 

2. If the idle speed becomes unstable 
(two consecutive ignition pulses at a rate 
of under 435 rpm), the chip activates a 
solenoid valve that passes engine vacu- 
um to a diaphragm unit in the solenoid. 
This kicks the throttle linkage up 300 rpm 
for one second. 

3. If the irregular idle condition recurs 
during the same idle period (such as 
when you're waiting for a traffic light to 
change), the extra throttle kick will lock in 
and hold the higher idle rpm. The black 
box disengages the solenoid vacuum 
valve (and therefore the extra kick) when 
engine speed goes to about 1100 rpm 
(such as when you pull away from a traffic 
light). 

The whole idea is to lower normal idle 
speed by 1 00 rpm for better fuel economy 
and allow the electronics and the solenoid 
to jack it up when necessary to prevent 
overly rough idle or stalling. AMC would 
like to have put the control into the MCU, 
but it wasn't possible at this time. 

You can check out the solenoid system 
by turning on the A/C or rear-window de- 
fogger, cracking open the throttle and 
looking to see if the solenoid plunger ex- 
tends. If it does, that function is good. If it 
doesn't, probe for current at the wiring 



Brain box on right rear 
of engine (arrow, left) 
la used to adjust idle 
speed. Depending on 
engine load or how 
many accessories are 
In use, It varies Idle 
speed to prevent en- 
gine from stalling. The 
three solenoids (top 
right) control engine 
vacuum and idle 
boost. The left and 
middle ones are for 
the air pump, and the 
one on the right Is the 
idle booster. The 
boost in idle is actu- 
ated by this vacuum 
diaphragm (arrow, 
right). 




connector with a test lamp. If there's juice, 
the solenoid is the problem; if there isn't, 
the fault is either in the winng or the black 
box. 

You may be able to pinpoint the failure 
(and also check out the vacuum-dia- 
phragm kicker arrangement) by trying to 
activate the unstable idle function. Back 
off the idle speed to lower it to under 435 
rpm, and if the diaphragm does not oper- 
ate the plunger, check for vacuum, first at 
the end of the hose attached to the kicker, 
next at the solenoid vacuum valve on the 
rocker cover (the one on the driver's side; 
the other two are for the air-pump system 
and are controlled by MCU). 

if there's vacuum going into the sole- 
noid valve, but none coming out when en- 
gine speed is under 435 rpm. there's a 
problem either in the black box or sole- 
noid valve. Probe the solenoid-valve ter- 
minals with a test lamp; if there's no juice, 
then the trouble must be originating in the 
solenoid. 

On-board diagnosis 

Although the idle-speed control is not 
too time-consuming for manual checkout, 
on-board diagnosis is the only way to go. 
And for 1981 , MCU was reprogrammed to 
include it, by flashing trouble codes on a 
dashboard light that's located under the 
fuel gauge. 

When the computer senses a failure, 
the dash light flashes the code five times 
(it does this only once in a driving cycle, 
so as not to annoy the driver). The code 



comes on only when the failure is occur- 
ring. But if two failures exist, only one will 
be indicated. The second will be dis- 
played only if it occurs a second time dur- 
ing the drive. 

The dash light also comes on when the 
ignition is turned on (before starting the 
automobile's engine) as a routine check 
of the bulb. 

This is simpler than the Ford system for 
MCU in which you must hook up test 
equipment to a special diagnostic con- 
nector. 

However, only six codes are in the on- 
board diagnosis for 1981, and each has 
more than one possible cause. As a re- 
sult, you'll have to consult the service 
manual for a breakdown and details on 
how to isolate the particular problem 
that's at hand. 

One of those items not included is fail- 
ure of the exhaust-gas oxygen sensor 
(which signals the computer to make fuel- 
mixture adjustments at the carburetor). 
There's no replacement interval for the 
sensor— you unthread it from the exhaust 
manifold when it fails and install a new 
one. As a result, there must be a way to 
test it. 

AMC tried on-board diagnosis, but the 
computer wasn't able to consistently pin- 
point a failure. So there will be a manual 
procedure with ordinary shop equipment, 
which AMC was developing at press time. 
If nothing else, it's nice to know people 
still can do some thinking the computer 
cannot— for the present. M 
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National Automotive 
Values From Sears 




Save 30% *. Sears Heavy Duty 
Radial-7\ined Shocks now only $8.88 
each. Installation extra. On sale from 
September 28 through October 18. 
And, of course, you can use your 
Sears Credit Card. 



Sears everyday low prices for 
the Guardsman & Bias-Ply start at 
just $22.88. Get good strength and 
a smooth ride, without making a 
major investment. And, of course, 
you can use your Sears Credit Card. 



Scars 



Whore America shops 
lor Value 

Hales prices and dates may vary in Alaska and Hawaii. 

'This is the maximum sale price and minimum savings nationally, (tegular price varies in some markets, 
c Sears. Roebuck and Co.. 1980. 






Lowest price of the year 



Only $ 8 88each 

Sale Ends October 18 th 



Sears Heavy Duty 48 Shock 



As low as s 22 88 cach 

plus $1.62 Federal Excise Tax for size A78-13 Black w all 

A Great Economylire 



Sears Guardsman Bias-Ply 
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Gasoline Saving 



Introducing Kendall Superb 100. 
With a unique formula for saving gas. 



New Kendall Superb® 100 Motor Oil has something extra. Inside every can 
there's a unique formula that reduces friction so your engine runs easier. 

And the easier your engine runs, the less gasoline you use. 

The next time you change your oil, change to Kendall Superb 100 
Motor Oil. You'll be using a great quality oil that helps you use less 
gas at the pumps. Which all means more money in your pocket. 

Protect your investment with Kendall confidence. 






KENDALL REFINING CO.. Division of Witco Chemical Corporation, BRADFORD. PA 16701. 







Saturday Mechanic 
looks under the hoods 

of the 1981 FORDS 





HORIZONTALLY 

MOUNTED 

DISTRIBUTOR 



One minor serviceability flaw is the 
water pump, recessed behind and driven 
off the timing belt. To gain access to the 
pump, you have to pull the belt guard and 
the belt. This isn’t a terror, but it’s no- 
where nearly as easy as taking off a V- 
belt and removing some bolts. 

Carburetor controls 

The carburetor is on the rear side of the 
engine, but the only legal 1981 adjust- 



Distributor (arrow) Is mounted directly on 
the end of the camshaft. Servicing the dis- 
tributor Is easier than it appears. 

H old a socket wrench a few feet 
above the engine compartment of 
a new Ford Escort or Mercury Lynx; then 
let it drop. If the car had a conventional 
layout, you'd surely be looking under- 
neath the car for the wrench. With the 
transverse mounting of the overhead- 
cam Four, and the drive train packed in 
too. the odds are you won't find the socket 
unless you get out the flashlight and start 
hunting around. 

Yes. it's a packed engine compart- 
ment, but Ford serviceability engineers 
are learning how to manage the situation 
to prevent service disasters. 

The basic approach, which Ford fol- 
lowed well, was to put the frequently ser- 
viced parts in the most convenient loca- 
tions, and modify the others specifically 
for their locations. 

Sparkplugs are on the front side, and 
the distributor is bolted to the flywheel 
end of the engine, at the top. Also, the 
sparkplug wires are numbered so you 
can't make an incorrect connection. This 
is a good idea Ford picked up from its 
Fiesta. 

The wiper motor is in the engine com- 
partment and you can reach it and the 
linkage easily. 

The radiator is very accessible at the 
front. It's a lightweight design with plastic 
tanks, but it can still be repaired by a radi- 
ator shop. Draining is simple, thanks to a 
plastic spigot that wont rust-freeze 
shut. 

The alternator is at the front top of the 
engine compartment and has a readily 
accessible belt adjustment. Ford put a 
bumplike reinforcement in the alternator 
housing, just above the outboard bolt, 



COMPOUND- 
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WATER PUMP 
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In designing its new overhead-cam Four, 
Ford discovered the hemi-hesd (right) 
would yield most power, fuel economy. 



and that is the place you should Insert a 
screwdriver to apply tension. If you put 
the screwdriver or a pry bar elsewhere, 
you could crack the lightweight alternator 
housing. 

It there's one major access problem on 
the engine, it's the power-steering pump. 
It's on the rear side, under the air pump, 
and you must get the adjustment from un- 
derneath. Further, you have to loosen 
three bolts, two of which may be easier 
from the top. The adjustment is made by 
inserting a breaker bar or ratchet into a 
square hole in the pump bracket and 
shifting the bracket 
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Bowl-vent solenoid reduces vapor emis- 
sions while idle-passage solenoid is used 
to overcome engine run-on (dieseling). 



BOWU-VENT 



f) ' 



Valve body of the automatic transaxle 
(right) faces upward, is exposed with re- 
moval of a metal cover. Computer is tested 
with voltmeter (bottom right) or Ford-pro- 
duced STAR (Self-Test Automatic Readout). 



IDLE-FUEL- 

PASSAGE 

SOLENOID 



ment (all others are sealed) is idle speed, 
and the screw is wide open from the pas- 
senger's side of the car. This carburetor 
has a couple of solenoids, one to prevent 
dieseling. another to control a fuel-bowl 
vent for lower fuel-vapor emissions. 

The anti-dieselmg solenoid is not the 
fully-external type that retracts to allow 
the throttle to close fully. Rather, it has a 
plunger that plugs the idle-fuel passage 
when the ignition is off. When you turn the 
key, the plunger retracts to allow fuel flow. 
If the solenoid fails, or if there's a bad con- 
nection, the plunger won't retract, and no 
fuel will flow through the idle passage. 

You can start the engine with a failed 
solenoid if you crank with the gas pedal 
floored, but the engine will stall if you try to 
let it idle. 

Why would Ford go to something like 
this? The answer is that a simple idle- 
screw adjustment in the idle-circuit-pas- 
sage solenoid is a lot surer and more ac- 
curate than one made at the typical sole- 
noid on the throttle linkage, and closing 
the idle-fuel circuit is a more positive way 
to stop the engine. 

If you suffer a failure-to-start except at 
full throttle, check the anti-dieseling sole- 
noid. With the ignition on, unplug the wir- 
ing from the anti-dieseling solenoid and 
you should feel or hear movement of the 
plunger inside. If you don't, unthread and 
replace the solenoid. 

Bowl-vent solenoid 

The bowl-vent solenoid seems harm- 
less but it isn't if it fails. When the engine 



Removing the automatic tranaaxle's gover- 
nor is a one-minute job. You can reach It 
easily from the top of the transaxle. 



The Escort's radiator tank is made of plas- 
tic, snd so Is the drain cock. It can never 
rust and "freeze'' closed. 



Idle-speed screw is not sealed In the new 
Four and is readily accessible from the pas- 
senger’s side of the engine. 



power-steering-pump belt re- 
ning three bolts. Two are 
reached from the top, one from bottom. 



is off. the fuel bowl vents to the charcoal 
canister to hold down vapor emissions to 
the atmosphere. When the engine starts, 
the solenoid operates a valve to close off 
the canister line and open a vent in the 
carburetor air hom. 

Should the bowl-vent solenoid fail in 
the off position, the air-horn vent will al- 
ways be closed, and the only venting will 
be through the canister. The canister, 

(Please turn to paoe 1 76) 
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CAR CARE 




Peter Noaneeky, Chairman 
Automotive Parts 
Sf Accessories Association 

he AUTOMOTIVE 
PARTS ACCESSORIES 
ASSOCIATION and 
Popular Mechanics have 
been working together since 
1972 as co-sponsors of “May 
Is Car Care Month” and now, 
for the second year are 
bringing you FALL CAR CARE. 

Hundreds of newspapers will 
be publishing FALL CAR 
CARE sections this year 
containing practical and 
valuable car care Informa- 
tion. Manufacturers and 
retailers will also be 
contributing helpful hints 
that can result in more 
economical car ownership. 

Participating manufacturers 
and the products they are 
featuring are listed on this 
page. You will find a list of 
APAA member retailers on 
pages 160 and 161 . See them 
for the products that can 
help you “Drive a Happy Car." 



AUTOMOTIVE ^4 
PARTS A ACCESSORIES 
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Saturday Mechanic 
looks under the hoods 

Ot the 1981 CHRYSLERS 





Chrysler's new Imperial la bris- 
tling with technical Innovations. 
Main advance la an electronic 
fuai-inlecUon system to replace 
the conventional carburetor. 



5.2-LITER 
FUEL-INJECTED 
V8 ENGINE 



The tuel-Injectlon system Is under the air- 
cleaner cover. Spray bars over the throttle 
plates Inject fuel Into the manifold. 



The air-cleaner cover uses a special sealing 
clamp to prevent air leaks which might 
throw off the metering system. 



f f ^^peedometer Sam" and all his 
friends in the shady business of 
turning back mileage on odometers may 
be on the way to involuntary retirement. 
Chrysler's other new car (in addition to 
the K-car), the $18,000 Imperial, will pio- 
neer an odometer Sam won't be able to 
handle. It's an all-electronic device — part 
of a new solid-state, digital-display dash- 
board — with permanent memory. 

That means you can cut the power (by 
disconnecting the battery or pulling the 
odometer from the dashboard) and it 
doesn't forget. Put it back and it will read 
the same as before removal. 

The basic concept is similar to that of a 
capacitor (condenser). It is always electri- 
cally charged, and the way it is charged 
varies with increasing mileage. When the 
power is disconnected, the electncal 
charge remains in the circuit. Under opti- 
mum conditions, it will hold that charge for 
as long as 10 years, according to Chrysl- 
er engineers. 

The odometer can be reset to zero, but 
it takes some pretty sophisticated equip- 
ment and engineering talent. So unless 
Sam can convince his offspring to go to 



college and major in electronics engi- 
neering and then join him in the "busi- 
ness," the 1981 Imperial may be the be- 
ginning of the end. 

The remainder of the Impenal dash- 
board. with its trip counter and other gad- 
getry, resembles what is being installed in 
Lincoln Continentals and Cadillac Se- 
villes. Like the Continental design, it has a 
built-in self-test of the dashboard elec- 
tronics. It's a pushbutton buried under the 
dash, just above the steering column, but 
accessible with the removal of a panel 
underneath. 

Press the button and it goes into self- 
test, first lighting up all the displays, then 
checking wiring and mini-computers and 
flashing the words pass or fail at the ap- 
propriate locations on the dash. 

Continuous fuol Injoctlon 

The Imperial has a technically innova- 
tive under-hood electronic system: a form 
of throttle-body fuel injection that is a vari- 
able but continuous-flow type, compared 
with the pulsing solenoid-type injectors 
used by the competition. 

PM readers heard all about it back in 
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What the well-dressed car 
and driver are wearing this fall. 




Buy any two Gabriel shock absorbers } 
and get a $ 30 vest for only s 922 

With Gabriel shocks, a car’s well-dressed for either 
running around the city or roughing it out in the country. 

With this Gabriel offer, a driver is too. 

Just buy any two shocks Road Stars, Red Ryders, 
Striders, Hijackers, Adjustable “E”s or Baja Ryders. 

They’re all great shocks. Built with the same care as 
the Gabriel racing shocks on the car that won this 
year's Indy 500. And now they come with a s 30 vest 
that’s yours for only s 925. 

A great vest. A great deal. And reason to 
stop by an auto parts store or service 
station where Gabriel shocks are sold. 

Dress up the car, 
and dress up the 
driver as well. 






•Or strut replacement cartridges 
Otter good August t tfvougtt October 31. 1980 
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production model as the Imperial 
(20,000-25.000 units annually). 

The sensors feeding information to the 
computer are solid-state air and fuel flow 
meters. The air-cleaner snorkel is a vane 
design that causes incoming air to swirl 
and pulse through a tubing arrangement 
against a silicon chip, which is normally 
heated by current from a transistorized 
circuit. The air pulses cool the chip, and 
the alternate heating-cooling is converted 
by the transistorized circuit into an airflow 
measurement. 

The fuel flow is measured by directing a 
beam of light from a diode across to a 
phototransistor and placing a paddle 
wheel in between. As fuel flows through 
to the spray bars, it spins the paddle 
wheel, interrupting the light and setting up 



Manual s hilt llnkaga on K-cara Is adjusted 
by lining up two holes, as shown, and tight- 
ening the linkage-adjustment bolt. 



Although the spark- 
plugs on the 2.6-Uter 
Japanese-built Four 
face the firewall on the 
K-cara, they are still 
very accessible and 
easy to replace. Car- 
buretor Is on the front 
of the engine, which 
makes It very conven- 
ient for service. 



The manual transaxle 
can be overhauled 
without taking It out of 
the car. By removing 
the back plate, you are 
able to have access to 
the end bearings, both 
shafts and the gear 
synchronizers. 



a signal which pulses faster as more fuel 
flows. 

The system also includes an oxygen 
sensor that monitors the exhaust gases 
and signals the computer to enrich or lean 
out the fuel mixture as necessary for effi- 
cient operation of a three-way catalytic 
converter. 

Troubleshooting 

There are no on-board diagnostics for 
this computer, but there are reasonably 
simple quick checks you can make. 

If the engine won't start, check for fuel 
flow. Take off the air-cleaner cover and 
have a helper turn the ignition key to on. 
When the key moves to the on position, 
you should see a single squirt of fuel from 
the primary spray bars. If you don't see it, 
go to the Schrader valve in the fuel inlet 
line and connect a pressure gauge 

With the ignition key still in the on posi- 
tion, you should get a reading of at least 9 
p.s.i. If you don't have a gauge, just place 
a rag under the Schrader, hit the valve pin 
with a screwdriver and you should see a 
strong squirt of fuel. 

If you get the fuel pressure at the 
Schrader valve, the problem is in the 
throttle body, a job for the dealer. If you 
don't, perhaps the in-line fuel filter is 
plugged. Remove it and temporarily sub- 
stitute a piece of fuel hose in the line. If 
the fuel pressure comes up to normal, the 
finer is plugged. 

If the filter is good, the problem is likely 
a defective in-tank pump. Check the elec- 
trical connections at the pump. If they're 
good, the tank must be dropped to re- 
place the pump. 

When the car is out of warranty and a 

(Please turn to page > 721 



the October 78 issue (see Servicing the 
79 Chrysler-Plymouth and Dodge mod- 
els, page 140). Although we hadn't seen 
most of the hardware, we put together an 
artist’s conception that was almost identi- 
cal to the final design. 

The continuous-flow injection system is 
used only on the 31 8-cu.-in. V8. The com- 
puter controls spark timing and, via a mo- 
tor and gearing to a throttle link, controls 
the engine idle speed, too. 

Fuel flows from an in-tank electric 
pump to a throttle body, where it enters a 
vane pump. Next, it flows through an ac- 
cumulator (pressure-control device), then 
into fuel-spray bars with calibrated holes, 
just above the throttle plate. The fuel 
sprays out the holes into the airstream. 

The amount of fuel that flows to the 
bars is determined by the amount of cur- 
rent supplied to an electric motor that 
drives the vane pump. The greater the 
amount of current, the greater the pres- 
sure and flow. With the engine running, 
vane-pump pressure ranges from 21 
p.s.i. at idle to as high as 60 p.s.i. Above a 
certain pressure, the fuel forces open a 
device called a power regulator, and fuel 
flows through a second spray bar for mix- 
ture enrichment. 

The vane-pump motor is controlled by 
an analog computer. The industry is pret- 
ty well into digital computers these days 
(including Chrysler for 1981), but Chrysl- 
er did all the development on the fuel in- 
jection with analogs and couldn't justify 
the expense of a switch for such a limited 



Schrader valve (Indicated by arrow ) la used 
to test fuel pressure on the Imperial's elec- 
tronic fuel-injection system. 
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The two things 
you want from your motor oil 

are both in 

Texaco's Havoline Supreme. 




indy 500 race car driver Janet Guthrie 
knows that, today drivers like you want 
more than a motor oil that just protects 
your engine. 

voute also looking for a fuel economy 
tested oil. That's why Janet recommends 
that you use Havoline Supreme. Texaco* 
Havoline Supreme is the 10W-40 motor oil 
with a special friction fighter that's been 
proven in fuel economy tests, in fact, exten- 
sive tests showed that two leading iow-40 
motor oils advertising "extra gasoline 
mileage" couldn't beat Havoline Supreme. 

What's more, in over a million miles of 
rugged state trooper testing, it delivered 
proven engine protection, too. Up-front 
protection backed by unbeaten mileage- 
two supreme reasons 
why you should change 
to Havoline Supreme. 



[TEXACO] 



Trust your car to the products with the Star. 




Getting stuck in snow 
can become a life and 
death situation. Before 
you go anywhere this 
winter, make sure you 
and your car have the 
necessary equipment to 
ensure a safe journey. 



D uring the winter of 1978-79 dozens 
of snowbound motorists died on a 
desolate stretch of the New York Thruway 
near Buffalo. These deaths were espe- 
cially tragic because they could have 
been avoided. 

The circumstances of this particular 
tragedy are all too familiar. Unable to 
reach shelter or find help, motorists who 
were ill-equipped to handle the unfore- 
seen emergency died of exposure and/or 
carbon monoxide poisoning. 

The root of the problem stems from a 
careless attitude and the feeling that "it 
can't happen to me." Once we are inside 
our cars, protected by several thousand 
pounds of sheet metal, it's all too easy to 
feel insulated, totally protected from any- 
thing that can do us harm. 

Virtually all towns and cities prepare 
what are called worst-case" scenarios. 
They begin with the proposition "What if 
. . It wouldn't be a bad idea, before you 
begin a winter car trip, to go through a 
similar drill. What if your car should break 
down? Have you got enough clothes to 



make a trek for help? If you're stranded, 
can you stay alive long enough for help to 
get to you? And if someone is looking for 
you, can you make yourself visible 
enough for them to find you? 

Investing in your survival isn’t expen- 
sive. And even if it were, it shouldn't stop 
you. But chances are you've got every- 
thing you need right under your roof. You 
may never need it, but it's the cheapest 
insurance you'll ever buy. 

In the pages that follow, we've covered 
the most critical areas that you should be 
aware of. Tires, for instance, are vital for 
safety, and we ll tell you how to pick the 
best ones for the job. 

In PM s emergency kit we've included 
the essential equipment for your car. 

Body rust that eats away your car is a 
winter-safety problem because a deterio- 
rated body panel can let in deadly carbon 
monoxide gas from your exhaust. We 
show you how to fix it. 

Finally, in Sections 1 through 5. we 
show you how to keep your car in a fine 
state of tune. m 
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GOODYEAR 
After 15 minutes. Flat 



GOODRICH 

After 15 minutes. Flat. 



MICHEUN 

After 15 minutes. Flat. 



UNIROYAL 



Testing was supervised by an independent testing laboratory 



UNIROYAL FLATTENS 
THE COMPETITION. 

Why would we drill a hole in 4 leading brand-name tires ? For one very good reason: to prove that all steel-belted 
radials are not alike. To prove that Uniroyal's Royal Seal is the one that won 't leave you flat. 

We drilled a 3 /16-inch hole in each tire. The results: Goodyear, Goodrich, and Michelin were flattened. 
Uniroyal wasn't. That's because inside the Royal Seal is a rubber sealant compound that effectively seals 90% of 
tire-tread punctures of 3 / 16" or less in diameter, the size of most tread punctures. Without jeopardizing the tread, 

the balance or the uniformity of the tire. So you can drive for the full 
life of the tire. 

This is great news if you don't like stopping on busy highways 
or lonely back roads. With Royal Seal, chances are you wont get one 
of the approximately S3 million flat tires that 
happen in America yearly. 

When you're looking for the right tire, 
remember the test that proved Unfroyal 
best. When you compare us for quality and 
compare us for price. .. you’ll buy the tire 
that won’t leave you flat. Royal Seal. 

WHEN YOU COMPARE. YOU WANT UNIROYAL THERE. 

for a tree brochun on the Royal Sell tin. please send your name and address to Advertising Dept . Uniroyal. Inc.. 1230 Ave of Americas. New York. N Y 10020 



UNIRQYAL 




When the tread is punctured. Uniroyal's 
special sealant automatically surrounds the 
puncturing object, As the object is with- 
drawn, the sealant fills the gap, preventing 
the airi escape 



The Roy*/ Seel if eveileble et CediHec. Chevrolet. Bukk, Pontte<, Otdsmobile, Ford end Ltn<ofn-Mertury end Uniroyel deelen 
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SATURDAY 

MECHANIC 



STEEL BELT 



ARAMID 
ENVELOPE BEL 



RADIAL 
BODY PLY 



Choose the best 
tires for winter 
driving 



I f you're looking for snow tires this 
winter, you're in luck. There has never 
been such a vast selection to choose 
from and such a wide array of specialized 
tires. Like doctors and lawyers, tires 
these days are becoming more and more 
specialized. There are tires that will stick 
to the road like glue in dry weather, but 
become almost useless when it's wet or 
snowy. On the other side of the spectrum, 
there are tires that will make your car act 
like a half-track in the snow and mud, but 
will self-destruct if they're driven too long 
on the highway. 

Even if you discount the very special- 
ized tires on each end of the range, you 
are still left with a large number of tires to 
choose from. 

Aside from the radial and bias-ply con- 



strudions, the other ar- 
eas where tires differ are 
the compound and tread 
patterns. The compound 
simply means the type 
of rubber used in the tire; 
it can be either soft or 
hard. 

A soft compound tire 
will give tremendous 
traction on dry pave- 
ment but will not last very long. Because it 
is soft, it is quickly worn away by friction 
with the road surface. Hard compounds, 
on the other hand, wear very well, but 
don't hold the road as well. 

Snow tires are invariably made with a 
softer compound than general-purpose 
highway tires because they have to re- 



NAIL IN 



NAIL OUT 



RESULT 



Sett-sealing tires are coated with a rubber -based material which instantly seals a hole after 
a puncture. These tires will soon eliminate the need for you to carry a spare. 



Visually, there is no difference between a tire inflated to 18 p.s.i. and the same tire inflated 
to 26 p.s.i. The only sure way to check your tire pressure is with a tire gauge. 



Radial-tire construction offers longer tread life, and 
gives better traction In snow than bias-belted tires. 



main supple at very low temperatures. 
Their softness, however, makes them 
wear very quickly if they're driven on 
pavement for very long Keep this in mind 
when you’re buying snow tires. Ask your- 
self how much driving you will be doing in 
deep snow. If most of your driving is going 
to be highway mileage, it might not be 
worth going to the expense of snows. You 
might be better off with all-season tires. 

All-season tires, as the name implies, 
have been designed to be almost as ef- 
fective in the snow and ice as they are on 
dry pavement. These tires are the ulti- 
mate compromise between compounds 
and treads. 

Their tread is aggressive enough to get 
a good bite in the snow and ice. yet aren’t 
so aggressive that they’ll be noisy or 
bumpy when they’re driven on dry pave- 
ment. Their compounds are also carefully 
balanced to provide good traction and du- 
rability. The major tiremakers each have 
their own line of all-season tires. Good- 
year has the Arriva and Tiempos, Fire- 
stone Trax 12s, Goodrich All-Season 
LifeSaver Radials. Uniroyal Tiger Paws. 
General VSRs, Dunlop Elite 70s and Pi- 
relli P77s. 

As good as they are, however, all-sea- 
son tires are no match for snow tires or 
mud and snow (M&S) tires in the deep 
stuff. These tires differ from general-pur- 
pose highway tires and all-season tires in 
their extremely aggressive tread pat- 
terns. The only tire that can approach the 
(Please turn to page 148) 
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Disc Brake Shields 

Stop brake dust from 
dirtying up your wheels ! 





A 



CATALYTIC CONVERTER TEST 




Designed to custom-fit 
your car's wheel type 

• Provide! extra cooling iurface* to dissipate 
heat from brake! and wheel bearing! 

• Imtalt! easily . . . back away from wheel holer 
. . . won't Impair important cooling 

• It become! an Integral part of your wheel . . . 
It won't be noticed, but your clean wheel! 
will be 

These shields keep brake material dust off the 
appearance side of the wheel with absolutely 
no negative effect on brake performance. 
Shields pull heat from the brake rotors, diffuse 
it and dissipate it through the wheel holes. 
Brakes and wheel bearings run cooler. Helps ex- 
tend brake life and bearing service Interval 
Brake parts stay cleaner, improving stoppage 
under wet conditions and extending life of 
parts. Made of lightweight aluminum alloy. The 
wrinkled design adds strength, plus extra cool- 
ing surface. To install, simply remove wheel, 
attach shield, then replace wheel Custom fit 
for the following cars — front wheels only: 
I4-I827R— Alfa Romeo All 
I4-I828X— Audi 4000 
I*. 181 SO— Audi 5000 
14-18168— BMW 320 (4 lug) 

I4-I8I7P— BMW (5 lug) 

14-1 8I8Y— Dodge Omni 

I4-I8I9W — Fiat (except front wheel drive) 

I4-I820U— Ford Fiesta 

I4-I822P — G M. 13" (exc, front wheel drive) 
14-18218 — Lancia (except front wheel drive) 
I4-I82JY — Mercedes- Benz 0 E, A Intra Alloy 
1 4- 1 824W— Mercedes-Benz Ronel Alloy 
I4-I8I8Y — Plymouth Horizon 
I4-I82ST— Porsche 924 (4 lug) 

1 4- 1 826A— Volkswagen (except Beetle) 

1-Set of 2 $1 9.95 

ORDER BY PHONE 
TOLL-FREE 
800 - 621-5809 

We will take your phone order 
24 hours a day, 7 days a week. 



ChargeYour Order 



for 75-80 
American l 
Imported Cars 
A Light Trucks 

• Verify need to replece 
catalytic converter 

• Efficiency of your coneorter affects fuel aeon- 
omy, performance and the eventual naed for 
costly repairs 

• Easily installed with ordinary tools ... ell 
essary clamps and flanges are included 

A malfunctioning catalytic converter creates ex- 
cessive back pressure It can decrease fuel 
economy, lower engine performance and cause 
premature wear. A clogged converter will even- 
tually cause engine to stop running. You can 
avoid these time-consuming, money-wasting 
problems This new converter tester lets you 
check the condition of your catalytic converter 
and determine if replacement is necessary. Pipe 
is constructed of heavy-duty, 16-gauge steel. 



A Clogged Converter Can Reduce Fuel Efficiency 




Make, Year, Model Stk. No. I -Kit 

BUICK, LeSabre, Electra, Riviera and Century 

75-early 77 (32- 1/2" tong) 5S-27I8R $21.98 
77 late-80 <22-1/2" long) . SS-27I7A 18.49 
75-79 Apollo. Skylerk, Skyhawk 

6 and 8 cyl SS-27ISR 21.98 

I960 Skylark 55-27 1 9X 24.98 

CADILLAC 

75-76 DeVilla, Calais SS-27I8R 21.98 

77- 80 DeVille Calais S5-27I7A 18.49 

75- 78 Eldorado S5-27I8R 21.98 

76- 80 Seville 5S-27I8R 21.98 

CHEVROLET Caprice, Impala, Belair, Monte 
Carlo, Chevallo, El Camino 

75-early 77 132-1/2" long) SS-27I8R 21.98 
77 late-80 350. 400 eng 

I22-J/2") 55-27 1 7A 18.49 

78- 80 231, 305 eng S5-27I7A 18.49 

75-79 Camaro. Z28, Corvette, 

16 & 8 cyl ). Nova 55-27 1 8R 21 98 

75-80 Monza, Chcvette. Vega 

J5-27I8R 21.98 

I960 Corvette 55-27 1 8R 21.98 

I960 Camaro. Z28 55-27 1 7A 18.49 

1980 Citation 5J-27 1 9X 24.98 

CHRYSLER 75-79 New Yorker. Newport, 

Imperial, Cordoba 55-27I8R 21.98 

DAT5UN 75-80 All 55-27I9X 24.98 

FORD 

75-78 LTD, Custom 351, 400 S5-27I8R 21.98 

1979 LTD w/dual conv. , 55-27I9X 24.98 

77- 79 LTD II, Thunderturd 302 

w dual conv. left side 55-27 1 7A 18.49 

right side 55-27 1 8R 21.98 

77-79 LTD II, Thunderbird 
35 1 w/dual conv. 

right or left side S5-27I8R 2198 

77-79 Mustang II V6 eng 
w/dual conv 55-271 7A 18.49 

79- 60 Mustang II 2 3, 3 4, 

4-2 litre 55-27I9X 

1980 Thunderbird 55-27 1 9X 

I960 Fairmont w 200 eng. . 55 27I9X 

w/255 eng 22-5259A 



Precisely engineered to factory dimensions to 
assure a quick and easy fit. Includes factory- 
duplicate flanges and clamps where needed. 
Nett: Federal, State and Local laws may prohibit 
the user from leaving this devica on the vehicle 
after testing procedures are completed State 
Make, Year, Model, Engina Cu. In. If vehicla 
equipped with dual convarfers, 2 kits required. 
CONVERTER TEST PIPE FOR PASSENGER CARS 



24.98 
24 98 

24.98 

27.98 

FOR LIGHT TRUCKS. VANS 8 JEEP* VEHICLES 
FORD ICont'd.) 
22-5242 X 1198 



Sfk. No. I -Kit 
.98 



21.98 

18.49 



21.98 

18.49 



Make, Year, Model 
LINCOLN 77-79 Continental 
400 eng. w/dual conv. . 55-27I8R 52 

MERCURY 
79-80 Marquis 351 eng 

w/dual conv SS-27I9X 24.98 

77-79 Cougar 302 eng. w/dual conv., 

right side 55-27 1 8R 

left side 55-271 7A 

77-79 Cougar 351 eng. w/dual conv., 

right or left 55-27 1 8R 

77-80 Bobcat V-6 eng 55-271 7A 

OLDSMOBILE Delta 88, Royal, 98, Regency 
Cutlass, Cutlass Supreme 
75-early 77 (32-1/2" long) . 55-27I8R 21.98 

77 late-79 350, 400 eng 

(22-1/2" long) 55-271 7A 18.49 

77-79 231. 260, 305 eng 55-27 1 7A 18.49 

1980 Delta 88, 98, Regency. Cutlass. Cutlass 
Supreme 307. 350 eng (w/2-1/4" or 2-1 /2" 
exhaust extension pipe) . . 55-27 1 8R 21.98 

75-75 Toronado, Omega and 

Start ire V-6 55-27I8R 

I960 Toronado 307-350 eng 55-27I7A 

1980 Omega 55-27 1 9X 

PLYMOUTH 75-78 Fury. Grand Fury 400 

440 eng 55-27 1 8R 

PONTIAC Catalina, Bonn., Grand Prix, Lemans 
75-early 77 [32-1/2" long) . S5-27I8R 21.98 

77 late-79 350, 400 eng 

(22-1/2" long) 55-27 1 7A 18.49 

77-79 231-301 eng 55-27 1 7A 18.49 

I960 301 eng. w/2-1/4" or 2-1/2" exhaust 

extension pipe 55-271 7A 18.49 

75-77 Astre 4 cyl S5-27I8R 21.98 

75-78 Firebird, Trans Am . S5-27I8R 21.98 

79-80 Firebird, Trans Am. (w/4-bolt 

flange on both ends) 55-27 1 8R 21.98 

1980 Firebird. Trans Am 301 eng. |w/2-l/4 
or 2-1/2" exh. extn pipe) 

75-79 Phoenix, Ventura 



21.98 
18.49 

24.98 

21.98 



CHEVROLET 

75-80 Trucks 6 Vans 

DODGE 6 PLYMOUTH 75-79 van on 1/318 eng 

(w/2- 1/2" pipe) 55-27 1 7A 18.49 

FORD 

75-79 trucks 6 vans w/6 cyl. or 302 w/2” 
pipe (exc. 1979 E-l 501 22-52S7N 7.98 



75-79 trucks 6 vans 351 
(exc 1979 E-l 50) . . 



JEEP* VEHICLES 



5S-27I7A 


18.49 


55-27 18R 


21.98 




24.98 




24.98 


. w/2-1/2" 


pipe 


22-5238N 


9 9B 


22-527 IW 


27.98 


. 22-525SR 


13 98 


22-S238N 


9.98 



irU/UITIIIYim 1917-19 Archer Ave.. Dept EJKG 
A.|yniimHW P.0. Box 8410, Chicago. IL 60680 

Rush the following Disc Brake Shields: 

Stk. No. Make, Year, Model, Cu. In Each 




1917-19 Archer Avg., Dept EJKG 
P.O. Box 8410, Chicago, IL 60680 

Rush the following Catalytic Converter Test Pipe(s): 

Stk. No. Make. Year, Model, Cu. In Each 



L I 1 * WHITNIY (co 

Rush the following < 

L Stk. No. Mr 

^1 

f | Add 53.50 each postage and handling. 



I □ I enclose 5 . 

I □ Charge my order to my VISA or MasterCharge 



(Illinois res. add 6% sales tax). 



MAIL | ***• No 

COUPON I Expiration Date . 

FOR Name 

j Address 

| City. 



DISC 
BRAKE 
SHIELDS! state. 
I. 



.Zip. 






You Can Build from Kits 



Just Published 

Giant Buyers Guide 
160 Pages. 500 Photos 

ONconr 130 hit sin « 
Hurt ipom an Ilka 1h* on* 
mown im Won Mil lx * 
traction or (Mr appannl Ntua 
and virtually ad ara assy to 
auanM at ham* Saa and 
compar* m the Ulan hit can 
amt mamitacturara Brine 
flaw Boyars GuMa Is packad 
los • Spacs • Companions • Tach Oata • Artlcias 
tram SO mpg raadstan to sluing VBs and adctnc 
Hundreds or dates worth ol valuaom mtarmalton 





0 



* 14 Day Money Back Guarantee * 

AUTO LOGIC publ. Please maH my copy 
P 0 BOX 2073 D SB (3rd Class US only) 

Department PM 108 D Sit (1st Class US/Can ) 
Wilmington, DE 19899 n S12 Ifomgn In) 



City 



Zip 




I I Master Charge U Visa Exp. Dale 



Master Charge 

1000 Day 0 
(918) 604-8300 In Ok la call collect 



(800*331 ' 



ISA REQUIRED! 
or Night 




The warmest friend 
youTl ever have 



A Schrader Stove will cuddle you in 
comfortable warmth. A single load of 
firewood can bum up to 12 hours. A 
Schrader Stove can help cut your 
fuel bill by up to two-thirds. 

• Engineered to direct heat into your 
home 

• Made of heavy plate steel 

• All stoves safety tested, approved 

• 5-year warranty 

For more information, call toll free: 

600 So Seneca, 
Dept A 
P O Box 2898 
Eugene. OR 97402 

•Oregon residents call: 1-800452-6585 





BEST TIRES FOR WINTER DRIVING 

(Continued from page 14 6f 



snows in traction is the studded type. 
Studded tires are banned in Texas. Wis- 
consin, Florida, Hawaii, llinots, Louisiana, 
Minnesota, Mississippi, Pennsylvania 
and Rhode Island. In all other states they 
are legal, but subject to restrictions such 
as road conditions and the time of year. 

Uniform grading system 

The government has recently instituted 
the Uniform Tire Quality Grading System 
whose goal is to make your selection ot 
tires something better than pure guess- 
work. 

Under this system, all tires on the mar- 
ket are graded for tread life, wet-weather 
traction and heat dissipation. Durability is 
graded with a number that’s compared to 
a 1 00 baseline. A tire rated at 1 50 will last 
50 percent longer than one rated 100. 
Similarly, a tire rated at 80 will last 20 per- 



RELATIVE ROLLING RESISTANCE 





Difference In treed pettem determines the 
applicetion. At left Is a general-use highway 
tire; at right an ell-season tire. 



cent less than one that is rated at 100. 

The other two factors, wet traction and 
heat dissipation, are rated A, B or C, with 
A being the best score and C the worst. At 
present most tires will have the grading 
code printed on a card which is glued to 
the sidewall. 

As soon as the system becomes fully 
implemented, the code will be stamped 
directly into the sidewall rubber. 

In regard to snow tires, this grading 
system is particularly significant because 
all the tests to determine durability are 
conducted on pavement. When checking 
snow tires of similar construction, tread 
design and price, this grading system can 
make the job of choosing very easy. 

Chains 

Tire technology has come a long way, 
but nothing is superior to good old tire 
chains for traction in snow and ice. 

The best type of chains is the kind that 
completely encircles the tire with a chain 
web. In tests performed by the Depart- 
ment of Transportation, the determining 
factor on chain traction was the number of 
strands on the tire. The more strands on 
the tire, the better the traction in snow and 
ice. 

The DOT also showed, however, that 
using chains on clear, dry pavement se- 

High rolling resistance can shorten tire life 
and Increase fuel consumption. Rsdisls roll 
esslsr than cross-plies. Low-profile tires, 
like Pirelli’s P8, significantly improve mile- 
age. Chert below Indicates the superior 
traction of chains on glare ice. 



PERCENT 

IMPROVEMENT 



630a, BETTER ■ 

RATINGS O 



STARTING AND PULLING ABILITY ON GLARE ICE 

REGULAR TIRES 
| CONVENTIONAL SNOW TIRES 

| STUDDED SNOW TIRES I USED) 
STUDDED SNOW TIRES (NEW! 




I CHAINS 



too 200 



SOO TOO 
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verely reduced braking efficiency, put a 
strain on the suspension and reduced tire 
life. 

Tire tips 

The importance of proper air pressure 
should be emphasized: Radials don't look 
much different at 18 p.s.i. than they do at 
twice that, yet a tire that's only 8 p.s.i. un- 
derinflated can wear at twice the normal 
rate and cut your fuel economy by 5 per- 
cent or more. Underinflated tires also 
build up heat, which can cause a cata- 
strophic failure of the tire and put you in 
the ditch or worse. 

Check and set pressures regularly with 
an accurate gauge, and remember that 
tires lose about 1 p.s.i. of pressure for 
each 1 0° drop in outside temperature. 

In spite of what you may have heard, 
it's unwise to let air out of your tires for 
extra traction in snow, ice or mud (it usu- 
ally doesn't help anyway) because it's too 
easy to forget to put it back once you're on 
dry pavement. 

Inflating tires to 4 p.s.i. or so over rec- 
ommended pressure for heavy loads or 
sustained high-speed running, is a good 
idea— but do it when they're cold. About 
10-p.s.i. overinflation can help traction in 
snow by bulging out the center of the 
tread. 

The bulging brings out the ridges of the 
tread, enabling the tire to get a better 
"bite" in the snow. But it'll also stiffen your 
ride considerably and cause excessive 
wear at the tread center if you leave it that 
way for long. 

Finally, "feel out" the road and be care- 
ful when things get slick, no matter how 
good your tires are. You can't expect any- 
thing but trouble from tires that are start- 
ing to go bald. 

If you do get stuck, “rock" the car gent- 
ly from forward to reverse, but never 
"gun" your engine because you'll get in 
deeper, and a free-spinning tire can actu- 
ally explode from excessive high-speed 
rotation. 

Remember to mark radials 

Mark radial tires "left" and "right" when 
changing to snows in the fall or back in the 
spring because radials should not be ro- 
tated side-to-side. Store them in a sealed 
plastic bag to reduce the weathering ef- 
fects of exposure to ozone in the atmo- 
sphere. If they are mounted, they should 
be half deflated and stored on their sides. 
If you store a tire on its tread, the rubber 
will "set" and create a flat spot which will 
throw off the balance Before you store a 
tire, it’s also good to protect the rubber 
with one of the silicone spray products, 
like Armor-All or STP's Son of a Gun. 
They penetrate the rubber and keep it 
from drying out. 

Choose the right tires for your vehicle 
and your local conditions, care for them 
properly, and you should enjoy trouble- 
free driving this winter and for many more 
to come. HW 



LIQUIDATORS INVENTORY 



NOW YOU CAN BUY DIRECT FROM A LIQUIDATOR! 

We buy large inventories from companies throughout the U S. Merchuxkse becomes svauable through overruns, 
dacontmues. last years models close-outs bankruptcies bank foreclosures, etc We offer the vast variety o it merchandise tor 
sale to you through our monthly catalog Uqudators at Inventory All merchandise vs ten In our pubkcatnn is in our 
warehouses This merchandise changes each month as orders are Med and new irwentones brought Vi The monthly catalog you 
will receive wW include all new merchandise lecently acquired Everything sow a new and unused Many items can be purchased 
from us at below manufacturing cost 

Pictured below a i sampling of just a lew ot the Hems appeanng n a recent pubticabon. 



Ml Cast Iron 
Heater-Stove 

Sug. List $149 95 ea. 
Our Price $59 95 ea 
10 Or More $49 95 ea. 




20" Cast Iratt 
Fireplac* Crete 

Sug. List $19.95 ea. 
Our Price $9 99 ea 
10 Or More $7.99 ea. 



Tin Green Madtint 

Nylon String Weed and 
Grass Trimmer - Mode! 1200 
Sug List $59.95 ea. 

Our Price $24 95 ea. 

10 Or More $22 95 ea. 



c 



Goodyear Wheel 

11 x 4.00-5 Tiro ply 
V 1.0. Beanngs 
Sug List $26.50 sa. 
Our Pnce $13 95 ea 
10 Or More $11.95 ea 





Galvanized Steel S Lb. 
Folding Beat Anchor 

Sug List $12.95 ea. 
Our Pnce $5.99 ea. 

10 Or More $4.99 ea. 



50 FI. Outdoor 
Extension Cord 

16 Gauge-2 Wire 
Sug List $8.79 ea. 
Our Pnce $4 49 ea 
12 Or More S3 99 ea 



Mini like Clutch 

Sug. List $22 95 ea 
Our Pnce $10 95 ea 
10 Or More $6 95 ea 




Tractor or Riding 
Mower Seal 

Sug. List $28 95 ea 
Our Pnce $14 95 ea 
10 Or More $12 95 ea 




1 • 



Tecumseh.Crattoman 
3to HP. Engine 

Sug List $133 50 ea 1 
Our Pnce $59 95 ea 
6 Or More $54 95 ea 






Lawn Mower Blade 

Sug List $5 95 ea. 

Our Pnce $1 49 ea. 

10 Or More $1.00 ea. 

This catalog is an assel to anyone interested in purchasing merchandise such es lewn and garden products, motorcycle and 
nwti-bike parts, tools, agricultural goods, electrical products household itoms and all types ot hardware and industrial stocks 
Due to (he variety ot products we sti and tspeoaby because or the prices we re so sure that you wilt order march mdise from 
our catalog that it attar racervmg n you are dissatisfied for any reason your subscription lee will be refunded tor the unused portion 
We are a hilly audio rued and licensed liquidator and mat order corporation and invite you to check and! our bell Chamber of 
Commerce 

Fib out the handy order blank below and send tor the liquidators ol Inventory catalog today 

Bailey Salas Corp , P.O. Box 127, Centime, Mi. 4BB17 



flofley ScAzs 
Corporation 

BOX 127 

CORUNNA, Ml. 4BI17 

□ Master Charge dVISA 

Expires 

Account Number 



□ Enclosed is my check or money order tor $14 50 tor one year s subscription 

□ Charge to my credit card 

□ Outsada U S $29 00 in U S funds 

Name 5*. 



Address 
City 



Zip 



Signature 
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Assemble Pivrs 
winter emergency 
driving kit 

Whether you’re driving across town or across the country, 
don’t leave home without this essential equipment. 



N ot being able to start a car in cold weather 
because of a dead battery Is one of the 
most common problems faced by drivers. This 
Is a nuisance when you have to get to work It 
can be kfe-threatenmg if you're stuck in a des- 
olate area in subzero weather 



You can avoid situations like these with a 
good set of jumper cables and a booster bat- 
tery Good jumpers will stand up under 
heavy use Some less expensive cables, often 
made with aluminum conductors, may not. 

Read the label on the cable package The 



Essential tools for 
safe winter driving 

1 Tire chains 

2 Booster cables 

3 Bag of sand 

4 Ice scraper brush and funnel 

5 Starting fluid, gas dryer and 

de-icer 

6 Collapsible shovel 
I Emergency flasher 

8 Spare fuses 

9 Set of hand tools 

I 0 Emergency flares 

I I Socket set and ratchets 
1 2 Empty gas can and tape 
1 3 Worklight 

1 4 Fire extinguisher 
1 5 Tow cable and tire iron 
1 6 Antifreeze 
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FREE Book "lifrtiw Security 



mSSSZSS., Earn *5 ™ $ 8 an Hour 






□ 



@C7DQo 



Sharp-All 

lets you 

Sharpen Saws 

garden and shop tools 
for home and industry 

Start Earning FAST — No Experience Necessary. 

With Sharp-All it’s easy to start your own 
business. No selling is involved, no inventory. 

People bring in their work . . . you take in year 
round CASH Profits and keep 90c out of every 
dollar you earn. Work sparetime or fulltime 
right at home in your garage, basement or tool 
shed. Work the hours you want — FREE Book 
tells how to start your own business even while 
working at your regular job. 

Big PROFITS In Sharpening. 

Every home and business has saws and tools that need 
periodic sharpening. There’s plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, lawn- 
mowers, axes and other garden, shop and home tools. 
Sharp- All does ALL these jobs and more . . . quickly, and 
at a big profit. You will be sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists ... hundreds of jobs right in your 
own neighborhood. 



There is NO OBLIGATION and 
NO SALESMAN Will Call! 



SEND FOR FREE FACTS TODAY! 

Veu risk nothing fey accepting Mis offer to (•• how lastly you 
can turn your span tima into Big CASH Profits with your own 

Complete Sharpening Shop. Sond coupon or 

mail postcard for full details on our exclusive 

30-Day FREE Trial Offer! 

FREE Booklet gives full details — 

Our Free Book tells 
how to stert e profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



BELSAW SHARP-ALL Co., 711T Field Bldg., K.C., MO 64111 k i 





BELSAW SHARP-ALL CO. 

Lsa**, 711T Field Bldg. 

' Kansas City, MO 64111 

Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 








Dress up.. 
Clean up.. 
Tune up.. 



CARB l CHOKE CLEANER 

fim itrj vi nutfi tnj« eifeittw 
r*f*# mtf^CVvlWM Ubfoln *nu«f «nfl 
r -«• tor n| 

II niii#|t. 



sm 

SbGCh" h<l 
Q«oft« r y 



SUPER ENGINE OEGREASER 

Tt* de*M> <o> 

Cna n, • built [Buii.bet jnmr •m mi, Mir 
nni« off Min WKibl cKUnctll M K( 
astute miititt Miff ot oi •! aid wn 

puuMtdv 



J 



suns 



CORP. 

16131 S. MAPLE ML, GARDENA, CA. 90248 
213 323-6162 




set you buy must handle the power draw 
needed from a booster to start your engine. 

You don't need a booster if another car 
around can provide a battery for the boost If 
you do buy a separate battery, it could be a 
used one purchased at a salvage yard. But 
make sure the booster is kept charged. A dead 
one is worse than a dead car battery. 

If you plan to park in a remote area where 




Mllltary-typ e folding shove/ It Indltpentable 
lor winter driving, ft cen be used at a pick or 
shove/ to clear your tire a If atuck In tnow. 



you won't be able to get a boost from another 
car. think about carrying the booster in your car 
trunk. To keep It from tipping, wrap an old belt 
around the battery as a sling and tie the belt to 
something secure in the trunk, such as the 
spare-tire hold-down Cover the top of the 
booster with an old blanket to give the battery 
some warmth. 

Boosting m dead battery 

It's easy to boost a dead battery, but this can 
be dangerous if it's done the wrong way. The 
battery can explode, spraying anyone standing 
nearby with sulfuric acid and shrapnel This 
possibility is reduced to virtually zero by follow- 
ing this procedure: 

1 . Turn off the Ignition and all electnc 
accessories of both cars 

2. Remove the vent cape of both 

batteries and check fluid level. Refill a bat- 
tery that's low on water, if possible 

3. Replace vent caps of the boost* 
or battery, but not those of the battery need- 
ing the boost. 



4. Make sure the parking brakes of 
both cars are set and automatic transmis- 
sions are in park (neutral for manual trans- 
missions). 

5. No parts of the two vehicles 
should touch. If they do. a ground connec- 
tion will be made, keeping power from the bat- 
tery that needs the boost. 

6. Attach the positive Jumper ca- 
ble to the positive terminal of the 
booster battery. Positive cables usually 
have a red color and are often marked +. P or 
POS Attach other end of this cable to the dead 
battery's positive terminal. 

7. Attach the negative jumper ca- 
ble to the booster's negative terminal. 
Negative cables are black and often marked - , 
N or NEG. Attach the other end to the downed 
car s frame, 12 inches away from the dead bat- 
tery — for example, on the alternator bracket 
This connection is safer than one to the dead 
battery s negative terminal. It reduces the pos- 
sibility of hydrogen gas, produced and emitted 
by the dead battery as it receives the boost, 
from being ignited by a spark. 

A. Turn on Ignition of the car with 
the dead battery and start the engine. 

I. Disconnect jumper cables In the 
following order, when the engine starts: (a) 
negative cable from the car frame: (b) negative 
cable from the booster battery: (c) positive ca- 
ble from the booster: (d) positive cable from 
battery that received the boost 

Boosting a maintenance-free battery is done 
the same way, with these precautions: 

1 . H the battery has a visual indica- 
tor that’s pale or yellow, don’t boost the bat- 
tery. If it s dark with no green dot showing, the 
battery needs a boost 

2. If the battery has no Indicator 
and no way to open battery cells to check elec- 
trolyte level, don't jump-start the car if it can be 
avoided A battery explosion may result. In- 
stead. if the booster has the same terminals as 
the car battery so cables can be connected, 
remove the maintenance-free battery and re- 
place it with the booster However, if you're 
stranded on a freezing night with a dead bat- 
tery and a booster that can't be used as a re- 
placement. take a chance Jump-start the en- 
gine. but beware of a possible explosion — 
don't hover over the dead battery 

Live battery, dead engine 

Sometimes in cold weather the battery is 
willing but the engine isn't, and there's no help 
in sight. Maybe the fuel has run out. All you can 
do is start hiking and hope to find an open ser- 
vice station If so, you can use the gas can and 
funnel in the emergency toolkit. You may won- 
der why we don't suggest carrying a couple of 
gallons of gas for such an emergency A can of 
gas in the trunk is an invitation to disaster. 

If fuel is not the problem, having the right 
equipment in the toolkit can be a lifesaver. 
Consider the following: 

■ Suppose wind-driven snow under the hood 
has fallen on ignition parts and water has 
caused an interruption of electricity, making 
the engine stall The simple act of wiping parts 
off with a dry rag from your toolkit may help the 
engine restart. 

■ Maybe the choke plate isn't operating. If it's 
stuck open, the fuel mixture won't be rich 
enough to start a cold engine If it's stuck in the 
closed position, the engine will start, but wiN 
then flood and stall 

Remove the carburetor air cleaner. If the 
choke plate is open when it should be closed, 
dose it by hand If it won't stay closed, wedge it 
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dosed by placing a screwdriver between the 
carburetor air-cleaner hold-down and the car- 
buretor or by laying a heavy tool, such as a 
wrench, on the choke plate. When the engine 
starts and runs efficiently, remove the tool and 
let the choke plate open. 

If the plate sticks dosed when it should be 
open, release the choke arm from the fast-idle 
cam to open the plate Keep It open as you 
drive to safety by wedging it with a piece of 
wood or screwdriver handle. 

■ Maybe the fuel system has plugged up, and 
fuel can t get to the carburetor To find out. op- 
erate the throttle lever while looking down the 
carburetor throat If there's no strong squirt of 
fuel, the filter is clogged, the fuel pump has 
failed, ice is in the fuel line or there's trouble in 
the fuel tank. 

On a chance that Ice is causing the block- 
age, pour some hot water over the fuel pump, 
fuel line, fuel filter and carburetor inlet. Where 
will you get hot water in the middle of nowhere 
in winter? If the engine Is still hot. drain some 
coolant from the radiator. Hopefully, you'll 
have a receptacle, such as an empty gas can 
If not, catch the coolant in a hub cap. You can 
drop coolant level about a quart and still drive 
safely, assuming the coolant is at normal level 
If the engine Is cold so coolant is cold, but 
there s snow on the ground, scoop snow into a 
receptacle, start a fire and heat the receptacle 

There may be an easier solution. Suppose 
the blockage is concentrated at the fuel filter 
You can take the filter out of the car. If the filter 
is causing the trouble, the engine wiH start and 
run without it Of course, if you carry a spare 
filter, use it. 

If the car has an internal fuel filter, use 
wrenches to remove the fuel line at the carbu- 
retor inlet. Remove filter and spring. Then, re- 
connect the line and start the engine. 

If the car has an in-line fuel filter, take it off. 
but retain the clamps, if you have no spares. 
Connect the two parts of the fuel line; perhaps 
you re carrying some vacuum hose which will 
do the job. If not, find a hose of suitable diam- 
eter in the engine compartment Perhaps a 
piece of windshield washer hose or PCV hose 
will do. 

If the engine has destroyed a vital part with- 
out which it won't run. such as a drive belt or 
fuel pump, you can t start it unless you have a 
spare in your kit. In deciding which parts to car- 
ry. ask yourself. "Which parts are most likely to 
fail?' (You can cut expense for spare parts by 
setting up a periodic inspection program to in- 
sure that such parts as drive belts, distributor 
points and ignition cables aren't about to fail. 

Sometimes you can fix a part for which you 
have no spare just enough to limp to safety. 
Suppose a cooling-system hose suddenly 
spouts a leak. If you're carrying electric or duct 
tape, wrap it around the break 

Stuck car 

Drivers often find their cars won't move be- 
cause they can t get traction on ice or in deep 
snow According to Firestone Tire & Rubber 
Co., lire chains are the best traction aid for 
driving in snow or on glare ice. A set in the 
trunk can be a lifesafer in severe weather 
Chains are mounted on the tires of driving 
wheels, that is. the rear wheels of cars having 
a rear differential and the front wheels of cars 
having a transaxle. 

If you don't have tire chains, a shovel and a 
bag ol sand or rock salt may help. Dig deep 
snow away from the front of tires and spread 
sand or rock salt. You will probably gain suffi- 
cient traction to break the car free, W 




1 was tired of the 
corporate grind, so I 
started a Tidy Car 
business. After 

2 years, I own 5 shops 

Marfv Brown. Nebraska 



Marty Brown's Tidy Car business has 
been a success almost from the very 
beginning. After only nine months in 
the business he started a second shop 
location. In two years he now has five 
Tidy Car locations, giving superior car 
appearance maintenance services to 
car owners throughout the Midwest. 

Looking back a short two years. 
Marty still remembers working 85 
hours a week in charge of cost account- 
ing for a large company. 



“I simply wasn't being compensated 
enough for the tremendous pressures 
of balancing budgnts and preparing 



forecasts for 107 company branches',' 
he explained. “Plus, when I considered 
the real hours I was working and the 
expense of my college education, it just 
wasn't worth it. 

"I looked into starting my own 
accounting office, leasing vehicles, 
even owning a golf course. Then I road 
about Tidy Car. 

Sturt for less thun $1500. 

'The income potential was there . . . 
with almost no initial cash outlay. 1 
could start the business for $1500. 1 
didn't have to borrow anything. In fact. 
I was able to generate enough income 
in the first three months to build my 
whole business. 

"I don't shine cars myself anymore. 
In fact, after the first six months. I had 
eight operators working for me while I 
managed the business. 

"What you know about cars initially 
doesn't matter so much as your ability 



to manage. Tidy Car has a tested 
formula outlined in their owner's 
manual, so there's virtually no gamble 
to this business. There's nothing I've 
found to compare to it. The market is 
there, the numbers are there. People 
are keeping their cars longer so they 
need to maintain them better. We keep 
increasing thn appearance mainte- 
nance services we provide. 

“You can apply Tidy Car's Preserv- 
A-Shine* paint sealant; apply new 
car upholstery protection treatments; 
revitalize vinyl roofs: clean and protect 
fiberglass, plexiglass. you name it. And. 
while we re mostly talking about family 
cars, there's business in boats. RVs. 
even aircraft!’ 

Mail Coupon Today! 

The Tidy Car world-wide dealer net- 
work includes over 2,000 independent 
businessmen. If you'd like to join them, 
mail the coupon today to find out if you 
qualify. Find out more about how you 
can win with Tidy Car! 



Cary Coranson. Pres. 

Tidy Car Inc.. Dopt. HI m | 

3MH Broadway 
ChanktowaRa. NY 14227 
<716)850-2828 
D I'm interetried in Tidy Car! Plaasa send me 
your free 20-paRe brochure on how lo win with 
Tidy Carl 



Address. 

City 
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Rust that appears superficial at first glance 
may turn out to be more serious. After 
grinding, what appeared to be a small spot 
turned out to be a hole. Be sure that you 
grind out as much rust as possible. 



Tap down any sharp pieces of ragged metal 
with a hammer and punch. Then tear off a 
small wad of plain steel wool and Insert It 
snugly In the hole. Tuck In any strands of 
wool that may hang loose. 



Using No. 3 20 grit paper In a sanding block, 
wet-sand the whole area until all edges are 
smooth. Hold the sponge above the block to 
keep the area wet. Dry completely, prime 
and you're ready for painting. 



Using the rounded side of a cheese-grater 
tile, remove any high spots. Do this while 
the surface of the filler Is still fairly soft. 
You must keep the file flat against the tiller 
to avoid gouging deep furrows. 



Before spraying primer, mask the surround- 
ing area with paper. Use short, light strokes, 
covering the filler a little at a time. If you 
should use too much primer at once It will 
build up and run. 

^ \ PT 



Smooth on the glazing putty. Press fairly 
hard with a squeegee and make only one 
pass in each direction. Each stroke should 
overlap the previous stroke. Let the putty 
dry completely before wet-sanding. 



Mis plastic body filler and hardener thor- 
oughly. Then, working quickly before the 
hardener sets up, spread It carefully over 
the hole. Press down firmly to work out any 
of the air bubbles that may appear. 



Sand the filler with No. 40 grit paper in a 
sanding block. Replace the No. 40 grit with 
No. 80 grit after the grooves have been 
smoothed down. Feather-edge with No. 80 
and finish the surface with No. 120 grit. 



HOWtO 

repair 

rust 

damage 

on body 
panels 

A ny rust damage on your car s body should 
be repaired before road salt gets a deep- 
er bite If rust isn t taken care of promptly, what 
is a small hole in the fall could become a very 
large one by the end of winter. 

The tools you'll need to do the job are few 
and inexpensive First off. you'll need a grinder 
attachment for your drill to grind away sur- 
rounding pamt and rusted metal You II also 
need body filler, a cheese-grater file, pnmer 
paint, glazing putty, a sanding block and vari- 
ous-grit, wet-or-dry sandpaper 
When using sandpaper, keep in mind that 
the lower the number of the grit, the coarser the 
paper will be The coarser paper is used for 
rough work, such as sanding down dry putty, 
while the finer grits are used for feather-edging 
and finishing work. 

When you inspect for rust damage, make 
sure to check both sides of the body panel 
Very often, surface rust is only an indication of 
deeper trouble That's why you should grind 
not only the rust spot, but the immediate area 
around it. Also, make sure to grind down to 
bare metal Any residual paint, primer or rust 
will prevent the patch from taking a good hold 
on the surface of the panel 
Of particular importance in winter is to check 
for rust holes, which may allow carbon monox- 
ide lo enter the car. Look under the car for vis- 
ible holes In the floor pan. Also check that the 
drain holes are clear If they aren't. clean them 
with a piece of wire If you suspect rust, but 
can't see it, tap the metal with a hammer or 
wrench. If you hear a dull thud rather than a 
metallic nng, it's an indication that rust has al- 
ready formed on the inside of the metal. 

If you want to find out more about auto body 
repair, see The PM Garage, page 80. 
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Protects Car, Motorcycle, Boat, Machinery, Firewood — anything! 

PORTABLE CAR GARAGE 




Instant All-Weather Protection Wherever You Need It! 



Huge 12' x 25' PORTABLE CAR GARAGE fits 
any make or model car (even station wagons 
and panel trucks) . . . Made of flexible, heavy- 
duty gauge clear polyvinyl with 8 reinforced 
grommets for secure tie-down. Stays pliable 
in sub-freezing weather, folds compactly for 
easy storage. Order extras to protect motor- 
cycles, farm machines, outdoor furniture and 
barbecues . . . even small boats! Keeps 
precious firewood dry — a single cover pro- 
tects 2 Vi cords of wood! 

SUPER STRENGTH MODEL (12' x 25 ) ALSO 

AVAILABLE — made of extra strong, extra 
thick polyvinyl, with 8 reinforced grommets. 
Comes with protecting tape for secure cov- 
erage in severest weather — only $8.98! 

NO-RISK MONEY-BACK TRIAL 

If you're not delighted with this rugged, dur- 
able, clear polyvinyl cover with dozens of 
uses, simply return it within 14 days for full 
refund, less postage and handling. But order 
now — there’s plenty of nasty weather ahead 
— and plenty of things that need protection. 
Save when you order extrasl Mail Coupon 
Now! 

0 1980 Westport Home Products, 60 Wilton Road 
Westport, Connecticut 06887 





let and *now shaksi aft 
easily — fold It and pat it 
In your trunk. Runadly 
mads tn Inst far yaars! 

MAIL NO-RISK COUPON TODAY 



WESTPORT HOME PROOUCTS, Dept CG- 313 

10 Wilton Road. Westport. CT 06817 

Yes, please send me the Portable Car Garage(s) ordered below. 

How Many? 

Portable Car Garage — $5.98 plus 754 postage and handling 

SAVE — Order 2 far only S10.98 plus $1 postage and 
handling 

Super Strength Model — $8.98 plus $1 postage & handling 

SAVE — Order 2 far aaly $16.98 plus $1.25 postage & 
handling 

If after receiving my order I'm not delighted, I may return it within 

14 days and you will refund the full purchase price (except postage 

& handling). 

Total amount enclosed 



CT residents add 7V4% Sales 



Tax. Check or money order, no C.O.D.'s please 
Charge it please to: □ Visa □ Master Charge 



Card No. 

Name 

Address. 
City 



Expiration Date . 



-State. 



-Apt. #. 
-Zip 





HEATER 

CORE 



The most common areas where looks occur 
are at radiator /loses, tester pump, thermo- 
stat housing and hoator core (above). 



Servicing the cooling system 




oolirvg system winterization involves 

■ Checking hoses. 

■ Testing the radiator pressure cap. 

■ Examining the cooling system lor leaks. 

■ Testing the thermostat 

■ Draining and flushing the system 

■ Adding fresh elhylene glycol antifreeze. 

■ Inspecting and adjusting drive belts 

Chocking mnd replacing hoses 

There are two radiator hoses— one at the 
top of the radiator and one at the bottom There 
are two heater hoses — one that transmits 
coolant from the engine to the heater and one 
that returns coolant from the heater lo the en- 
gine. Some cars have a water-pump bypass 
hose. Other models, such as Ptnto, Mustang II, 
Bobcat and Vega, have hoses that go to and 
from the automatic choke housing. 

All hoses should be checked, since any one 
of them may split and cause a sudden loss of 
coolant. An inspection will uncover a hose 
that's in poor condition. 




Coolant recovery units should be checked 
along with radiator. Check tor a blockage In 
the recovery and overflow tubes. 



With the engine cold, squeeze each hose 
over its full length Replace hoses that feel 
hard, brittle or mushy, as well as those that are 
cracked 

Check for cuts by loosening the clamps and 
sliding them back to expose the covered areas 
of the hose Replace a cut hose 

Start the engine and wait until the cooling 
system is hot. Examine hoses for swelling 
Swelling indicates an internal weak area that 
can burst under pressure. Replace such a 
hose 

The procedure for replacing faulty hoses is 
as follows: 

1. With the engine cold, drain the 
radiator. If coolant is clean and is going to be 
reused, catch it in a clean pan. 

2. Loosen clamps and remove the 
hose from connectors. Do not force a 
stubborn hose off a connector You may twist 
and damage the connector Instead, cut the 
hose off. Discard the clamps 

3. Using a wire brush or sandpaper, 
clean the connectors. Then, coat them 
with waterproof sealer. Your auto parts and ac- 
cessories dealer can suggest a product. 

4. Slide new clamps on the hose. 
Worm-drive clamps are the easiest to use In 
time, however, they may loosen because of vi- 
bration. so every few thousand miles you 
should retighten them. 

5. Push the hose onto the connec- 
tors. If the hose is stiff and difficult to manip- 
ulate. soak its ends in hot water for a couple of 
minutes to make the hose pliable 

6. Position the clamps Vs to V« in. 
from the ends of the hose, if damps are 
set at the ends of the hose, pressure might 
build up behind the clamps, causing the hose 
to burst. Tighten clamps securely. 

7. When the engine is warmed up 
and running, check around clamps for 
coolant leaks. If necessary, tighten clamps 
more 




Inspect hoses tor fatigue by squeezing 
them with your hand. They should be firm 
and free of cracks when squeezed. 



Tasting the radiator cap 

Use a cooling system pressure tester to test 
the radiator pressure cap If the cap does not 
work property, correct pressure will not be 
maintained The boiling point of the coolant will 
rise, Overheating may occur, and coolant may 
be lost 

To test the radiator pressure cap, proceed 
as follows: 

1. Remove the cap from ths radia- 
tor. Make sure the engine is cold to avoid inju- 
ry from a spray of hot coolant. 

2. Note the pressure rating stamped 
on the cap. If you replace the cap, get one with 
the same pressure rating. 

3. Wash the cap in cool water and dry 
it with a clean cloth. 

4. Attach the cap adapter to the radi- 
ator pressure tester and connect the cap to the 
adapter Hold the tester so the gauge dial 
faces you and activate the tester pump until the 
dial needle records the rated pressure of the 
cap. If the needle fails to reach this level, re- 
move the cap from the adapter, reattach it and 
try again. Do this a few times before discarding 
the cap as faulty 

5. After ths pressure rating is record- 
ed on the pressure gauge, watch the needle 

(Please turn to page 1 58) 
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Get in on the PROFITS 

in SMALL ENGINE 
service and repair 
Start your own money 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair 

Work part time, full time 
right at home- we help you 
every step of the way. 

mating business! 







46-million small engines 
are in service today! 

Thai’* right — there are over forty-six 
million 2 -cycle and 4-cyclc small engines 
in service across the U.S.A. That's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of onc-million per month! With 
fully accredited and approved Belsaw 
training, you can soon have the skill and 
knowledge to make top money servicing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn- 
mower*. tillers, edgers, power rakes, 
garden tractors, chain saws, mini-bikes, 
go-carts, snowmobiles, generators, snow- 
blowers. paint sprayers ... the list is al- 
most endless. 



No experience necessary. 

You don't have to be a ‘bom mechanic' 
or need prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons arc fully 
illustrated — so clear you can't go wrong. 



Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 



You receive trade secrets 
and business plans 

We guide you every step of the way. 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ... all the “tricks of 
the trade". . . all the inside facts you need 
to assure success right from the start. 



Increased income 

"I've had about 
8 years experi- 
ence repairing 
small engines . . . 
but repairs were 
only minor . . .un- 
til I started the 
Belsaw Course." 



Whiter H Strict! 
Campbell. California 



With our famous 'leam-by-doing' train- 
ing method, you get practical 'hands-on' 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engine— 
all yours to keep .' 

SEND FOR FREE FACTS! 

You risk nothing by accepting this of- 
fer to find out how Belsaw training can 
give you the skills you need to increase 
your income in a high-profit, recession- 
proof business of your own. 

Just All in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 

BELSAW INSTITUTE OF 
SMALL ENGINE REPAIR 

51 IT FitM dig , Kansas City. MO S4tn 

There is NO OBLIGATION and 
NO SALESMAN Will Call-ever! 






tdlr lx>« you quickly 
tram to buyaur umbels 
•n a profitable Sparetime 
or fulltime bui> non of 
your oun PISS complete 
details on our 10 Day 



I BELSAW INSTITUTE. 511T HELD BUILDING 
{ KANSAS CITY. MISSOURI B4TT1 

j [I] YES, please send me me FREE booklet that '* ■»„. 
l gives lull details about starting my own business tn Small 
I Engine Repair I understand (here is no obl^aPon and that 
J no salesman wdl call. 
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NO RISK Trill Offer! LJS! ................ . 1 !!. 



In just a short time, you can he ready 
to join one of the fastest growing indus- 
tries in America.. .an industry where 
qualified men are making from $10.00 to 
$15.00 per hour. ..and that's just for labor. 
Parts, engines and accessories add even 
more to the profits. 



Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fart, it's not 
unusual for a good small engine man to be 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines 
are in use today, it’s easy to understand 
why qualified men command such high 
prices -as much as $17.50 for a simple 
tune-up that lakes less than an hour! 



1 



J 



Aecndttod Member National Home Study Council 




THE COOLING SYSTEM 

(Continued tram page f 56J 

The needle should remain steady at or within 2 
p.S.i. of the pressure rating for at least 30 sec- 
onds. If it doesn t. replace the cap. 

Testing coo ling system leaks 

Check the cooling system for leaks by at- 
taching the pressure tester to the radiator filler 
neck (the engine must be cold) 

If the radiator has an overflow tube running 
down its side, disconnect the tube from the filt- 
er neck and run a wire through the tube to test 
for an obstruction. The tube has to be clear to 
permit escape of excess pressure created dur- 
ing the test If pressure can't escape, the radi- 
ator or some other part of the cooling system 
may be damaged. Similarly, If the radiator Is 
equipped with a coolant recovery system, see 
that the hose from the radiator to the recovery 
tank and the overflow tube aren't obstructed 
Pump up pressure until the gauge dial 




A quick check of thermostat operation can 
be done with a thermometer. Check to see 
af what temperature water begin s to flow. 




An Inexpensive pellet-type hydrometer la all 
that you need to test for the antifreeze 
property of the engine coolant. 




To test for leaka In the cooling ayatem, pres- 
surize It with a cooling ayatem analyzer. 
Coolant will a quirt from leaka. 



records the pressure stamped on the radiator 
cap Do not exceed this pressure, since dam- 
age to the cooling system can result. 

One of the following conditions will occur: 

■ The gauge dial will not move for at least two 
minutes This means the cooing system is free 
of leaks 

■ The gauge dial will fall away slowly. This 
means there is a small leak Examine the radi- 
ator. radiator drain cock, aH hoses, water pump 
housing, thermostat housing, heater core and 
engine core plugs. Find and fix the leak. Small 
external leaks can often be sealed by adding a 
stop-leak solution to coolant or by adding eth- 
ylene glycol antifreeze that contains an anti- 
leak additive. 

■ The gauge dial will fall away quickly. This 
means there is a major leak in one of the areas 
just noted. 

If you cannot find the source of a leak, the 
leak may be inside the engine Remove the 
pressure tester, attach the radiator cap and run 
the engine Draw out the oil dipstick and look 
for globules in the oil to verity the existence of 
an internal leak. Also inspect the automatic 
transmission fluid dipstick for globules that sig- 
nify the transmission oil cooler has sprung a 
leak 

Checking a clogged radiator 

Warm up the engine. With the engine oft, run 
your hand over every inch of the radiator core, 
from the inlet end to the outlet end It one spot 
feels colder than the general area, it means the 
radiator is clogged at that particular point. 

Try to clear a clogging problem by first clean- 




O Id- style tower clampa ahould be checked 
more frequently than the new worm clampa. 
Position them V» Inch from end of hoae. 




Cooling ayatem analyzer la alao used to teat 
the radiator cap. It the cap doesn't hold 
pressure, It's time to replace It. 



ing dead bugs and other debns from radiator 
fins. Aim a water hose through the fins from the 
engine side. If you use a brush to loosen bugs, 
work carefully so you don't bend the fins. 

Now, drain and flush the cooling system If 
this procedure isn’t successful, the clogged ra- 
diator should be treated by a professional cool- 
ing system facility. 

Draining and fluahing 

To keep a cooling system in good operating 
condition, drain and flush the system once ev- 
ery two years if the car has less than 50,000 
miles It the car has more mileage than this, 
drain and flush the cooling system once a year 
to prevent a buildup of sludge. 

As long as there is no buildup of sludge — 
revealed by murkiness of the coolant as it is 
being drained — draining and flushing are sim- 
ple processes Open the drain cock at the bot- 
tom of the radiator to let coolant drain If there 
is no drain cock, remove the lower radiator 
hose to drain coolant. 

To flush the system, close the drain cock, fill 
the radiator with water, replace the radiator cap 
and let the engine run at idle for several 
minutes. Shut off the engine and dram the sys- 
tem again. 

Don't forget to remove the radiator cap when 
draining the system, but be careful— pressure 
may have built up as the engine was running. 
Open the drain cock and let water run out. Re- 
peat this flushing procedure until the water that 
drains out looks clean. 

If sludge persists, the system may need 
more forceful flushing. This may be done with a 
radiator flushing kit available at auto parts and 
accessories dealers Instructions contained m 
the kit describe how to use it. 

Inatall ethylene glycol 

The U.S. government General Services Ad- 
ministration (GSA) says, "You realty have little 
choice in selecting an antifreeze/coolant if you 
want year-round protection for a modem car. 
You buy ethylene glycol with rusting and cor- 
rosion inhibitors and with or without antileak 
additives." 

The nght concentration ol ethylene glycol for 
every area of the United States, except the 
most northerly regions, is a mixture of 50 per- 
cent ethylene glycol antifreeze with 50 percent 
water This mixture provides protection from 
freezing in temperatures as low as 34° F. be- 
low zero 

"If a half-and-half solution of ethylene glycol 
and water does not provide protection against 
freezing to -34° F.. the product is below stan- 
dard. ' says the GSA. 

Use a hydrometer to check antifreeze con- 
centration penodically during the cold weather 

/Please turn to oaoe f 74) 
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S tatistics show that engines allow little room 
for poor maintenance in cold weather. 
According to the Automobile Assn of America, 
approximately one-third of all car owners In the 
United States have engine-starting problems 
during the winter. 

Run-down batteries often get blamed for 
most of the trouble. However, "in most situa- 
tions the battery is simply run down in futile 
attempts to start the engine, ' Champion Spark 
Plug Co. contends. Champion bases this con- 
clusion on a survey which revealed that batter- 
ies recharged after being discharged during 
starting attempts experienced a high rate of 
repeated failure. 

"In winter starting, the condition of the igni- 
tion system is equally important to the condi- 
tion of the battery," Champion says. 

Servicing the Ignition system 

■ Replace sparkplugs that have worn elec- 
trodes, broken insulators or damaged shells 
Clean and regap sparkplugs that aren t worn or 
damaged and can be kept in service 
■ Replace sparkplug cables if insulation is 
cracked, split, or brittle Disconnect cables at 
the distributor cap. sparkplugs and ignition coil. 
Examine terminals Replace cables if the ter- 
minals are burned or corroded. 

One reason terminals bum is that they aren't 
firmly sealed Make sure connections are tight 
Loose cables reduce ignition efficiency and 
cause hard starting as surely as defective igni- 
tion components do. 

■ Inspect the distributor cap. rotor and igni- 
tion coil. Look for cracks or carbon tracks that 
signify cracks. Examine terminals and con- 
tacts for burning and corrosion. Replace dam- 
aged components. 

■ If your car is equipped with conventional 
(nonelectronic) ignition, examine the distribu- 
tor points. Keep points In service If they have a 
silver-gray finish, but pass a fine-cut ignition 
file between them, one time only, to remove 
any coating. Then, set point gap and dwell 
Replace points that are badly pitted, oxi- 
dized or coated with oil. An oily coating sug- 
gests that a clogged PCV system is pushing oil 
vapors into the distnbutor Test the PCV sys- 
tem and replace if a new PCV valve is needed 
Note: Replace the condenser when you re- 
place the points. 

■ Check that the condenser and primary 
wires are sound. A bare wire can ground itself 
against the side of the distributor, causing a 
short circuit that will bring the engine to a dead 
stop A pinched wire can have a break that will 
prevent current flow, keeping the engine from 
starting. Make sure wires are secured tightly. 
■ After setting carburetor slow-(curt>-)idling 
speed, adjust ignition timing to the specifica- 
tion given on the vehicle emission-control label 
mounted in the engine compartment. 

Wlntorlxlng thm fuol a y»tom 

A fuel system must neither restrict the flow of 
fuel to the cylinders nor cause an excessive 



Servicing the engine 



STARTING POWER 
AVAILABLE FROM BATTERY 







Bit F — 



60 F — 



1 00 % 



40° F- 



65 % 
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40 % 
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1 8 % 



Even though a battery's efficiency is 
reduced In winter, It should still be 



STARTING POWER 
REQUIRED BY ENGINE 




able to crank the engine enough to 
fire — if the engine is tuned up. 



amount of fuel to enter the cylinders. If an en- 
gine starves for fuel or Is overfed with fuel, 
starting and/or running problems will occur. 

■ Service the carburetor air filter. If the air fil- 
ter is dirty, replace it. 

A dirty filler restncts the flow of air to the cyl- 
inders The fuel mixture will be very rich and i> 
could lead to starting trouble. 

■ Service the fuel filter Don't take a chance 
this winter with a fuel filter that has more than 
1 5,000 miles on it. A partially clogged filter re- 
stricts the flow of fuel, which makes starting 
difficult and stalling more likely. A completely 
clogged filter prevents starting altogether. 

One way to help keep fuel filters from clog- 
ging in winter is to use gasoline antifreeze, es- 



pecially if you don't keep the fuel tank com- 
pletely filled. 

■ Test the automatic-choke system . With Ihe 
engine cold, remove the air cleaner to uncover 
the choke plate. Have someone start Ihe car as 
you watch the plate. 

Before the engine turns over, the choke 
plate should close over the carburetor throat. 
As soon as the engine starts, the choke plate 
should open partially. It should then proceed to 
open wider and wider until it Is fully open. 

If this does not happen, turn off the engine 
and clean the choke plate and linkage with car- 
buretor cleaner 

■ Set idling speeds Hook up a tachometer 

(Please turn to page 163) 




Check sparkplug terminals for corrosion at 
both ends. If they are badly pitted or are 
rusted through, replace them. 




To ensure reliable performance, set the en- 
gine's Ignition timing. Do this after servic- 
ing any parts that are defective. 
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RETAIL MEMBERS 

These retailers and their more than 
10,000 stores and automotive departments 
carry many of the products you will find 
listed on page 000. They are members of 
the Automotive Parts & Accessories 
Association and Join the APAA and 
Popular Mechanics in promoting FALL 
CAR CARE. 
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he goal of the PALL CAR CARE 
program Is to show you how you can 

I save money while driving a safer, 

more efficient automobile. 

With spiraling Inflation and the Increasing 
Importance of conserving energy, dollars 
spent now will save you money later on. 
Look for special sales at the retail outlets 
listed on these pages. And watch your local 
newspaper for special FALL CAR CARE 
sections containing Information on proper 
car maintenance and the products that 
can help you keep your car In top-notch 
running condition. 
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SEE YOUR DEALER TODAY 
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MO. 106 



WT WEIGHT 
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If you rebuild 
automobile engines, 
LUBRIPLATE 



is for you! 

LUBRIPLATE No. 105 Motor Assembly 
Grease is a smooth, high quality, water 
repellent grease. It provides instant 
lubrication to the engine before the motor oil 
has circulated. Apply it to the engine 
bearings, cylinder walls, pistons and rings. 



In fact, if you want full protection 

I for your car, 
these are 
all for you! 



RIPLOTE LUBROnTS 



LUBRiPUtTE DIVISION FISKE BROTHERS REFINING COMPANY 129 LOCXWOOO STREET NEWARK NJ 01105 
manuiac Turing plan ts in Newark nj ojios and Toledo ohiooms / distributors nationwide 




IrOJMPlStBE 

...Starts Your 
Car Engine 
By Remote Control! 



To learn more about this 
exciting auto accessory, Just 
call us toll-free today! 



Here’s how it works. 



Computer Start uses a pocket-size transmitter 
to signal a receiver/computer installed in 
your car. The system sets the automatic choke, 
rotates the starter, assures engine start-up, 
monitors interior temperature, reduces idling 
speed and turns the engine off once warm . . . 
all with Just one push of a button. 



You get these benefits: 

* COMFORT — Assures desired temperature 

* SAFETY — Eliminates cold-engine jerking 

and stalling 

* ECONOMY — Cuts warm-ups to a minimum 

to save gas 

* SERVICE — Adds longer life to engine parts 



MATSUZAKA COMPANY 

(America). INC. 



1211 W. 22nd St.. Oak Brook, IL 00521 



Phone. S00/ 227-1017 (Ext. 375 ) 

In California, call 800/772-354 S (Ext. 375 ) 



DEMAND THE ORIGINAL 

Firestik’ 

THE #1 WIRE-WOUND AND MOST 
COPIED ANTENNA IN THE WORLD! 

CITIZEN RAND 
2 METER -MARINE TELEPHONE 
LAND MOBILE TELEPHONE 

FIBERGLASS ANTENNAS 
AND ACCESSORIES. 



wucn lor tht Nn F*« 

SM0KEY l nd tlM BANDIT II 
Sumg BURT REYNOLDS 

I 



SPECIAL QUOTES! 

ON 27 TO 1000 MHZ 
FIBERGLASS ANTENNAS 
ANYWHERE IN THE WORLD! 



nr 



2614 E«* AdemePltoeni. * 1 95034 



Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 



jj 

■Vi 



Street 

coy 

Stele Zip 

Serving Ills CB and 
Cewmenitetleiw Market Sines 1982. 



5-YEAR REPLACEMENT WARRANTY 




Build this 
1-hp versatile 
air compressor 



There's no end to what you can do with 
an air compressor. You can spray paint 
with it. inflate, sandblast, rivet, clean 
fine parts with a blast of air and use it 
as a vacuum pump. What's more you 
can assemble this versatile t-hp air 
compressor from easy-to-round-up parts 
for under $200. For complete plans and 
instructions send $5.95 to Air Compres- 
sor, Popular Mechanics Plans Service, 
Box 1014, New York. N Y. 10101. 
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SERVICING THE ENGINE 

(Continued from page J59J 

and ad|ust curb-idle (slow idle) and fast-idle 
speeds to the specifications given in the vehi- 
cle s emission-control label 

Correct fast-idling-speed adjustment is par- 
ticularly important in cold weather to prevent 
stalling and permit rapid engine warm-up 

Starting in cold weather 

Many dnvers believe that in cold weather, a 
lot of gas is needed to get an engine going. 
They pump away on the accelerator pedal and 
wonder why they have problems day after day. 
although their engines are tuned up. 

An engine won't start if cylinders are choked 
by raw gasoline So. starting an engine on a 
cold day takes a little finesse Follow this pro- 
cedure: 

1. Turn off equipment that draws 
electricity. This includes lights, heater 
blower motor and radio 

2. Press the accelerator pedal 
slowly to the floor once only, if the outside 
air temperature is 10° F. or higher. Then re- 
lease it completely If the outside temperature 
is lower than 10° F. press the accelerator ped- 
al slowly to the floor twice Then release it com- 
pletely 

3. Turn the ignition key to ST*ar, 

keeping your foot off the accelerator If the en- 
gine fails to start within 15 seconds, turn the 
Ignition key off Wait 30 seconds and repeat 
the procedure (step 2 and this step). Don’t 
pump the accelerator pedal at any time Doing 
so will flood the engine and may result in a run- 
down battery 

4. Allow the angina to idla for 30 sec- 

onds after it starts Then reduce idling speed 
by giving the accelerator pedal a rapid, firm 
pat. If the fuel system is working, this releases 
the idling speed mechanism and opens the 
choke, slowing down the engine W 




Inspect sparkplugs for carbon deposits 
and oil fouling. If plugs are still good, file 
electrodes, gap and use them again. 



Savings Out of Air 



That's what you get from Coleman s mighty mini-compressors: 
the Inflate-AI1 150 and Shock Pump Rubber savings Money 
savings Time savings Gas savings Backed by the famous 
Coleman quality reputation 




; l„4Tls*.UJ.150 

No air? No sweat'" Here s the 
perfect way to maintain proper tire 
inflation for better gas and tire 
mileage Operates off of 12-v auto 
cigarette lighter pumps up to 
150 ps.i. 

For passenger tires 4WD. pickup 
and RV tires motorcycle and bike 
tires air shocks sports balls .. . 
dozens of other uses And a great 
piece of emergency equipment . . . 
just in case 




SHOCK 

PUMP 



The right ride right at your 
fingertips Lets you pump up air 
shocks from inside your vehicle... 
adjust your ride while you ride 
Saves gas. tires, suspension, 
trouble Simple 3-step installation 
Includes heavy-duty 175 p s i 12-v 
compressor, remote control panel 
that mounts under dash plus 
wire, hose line, connectors and 
hardware 




Available in leading 
automotive departments. Or 
write to Automotive Products. 
The Coleman Company. Inc . 
250 North St. Francis. 

Wichita. Kansas 67201. 




The Coleman Company. Inc • Wichita Kansas 
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\ ^ For \ 1 A 

ft V The Man m 
fe Who Needs / 
Tools That Don’t 
Take Early Retirement 



. . tools that stay on the fob. year after year That feel 
right in your hand, that ease the job. Tools precision 
made of drop forged, beautifully polished, high grade 
steel Toots that give you quality in every detail (at 
no premium In price). Toots by CHANNELLOCK. 
Be sure that name is on the tools YOU boy. 



CHANNELLOCK, INC. . Meadvllle. Pennsylvania 163335 
Meet The Rest of The Family. Send For Free Catalog. 



ANTIQUE LAMP DESIGNS 

THE WORDEN SYSTEM 

Bund Tiffany Slylc Lamps 
For Hobby A Profit A1 Most 
Stained Glass Oealnr s 
BIG COLOR CATALOG >1.00 

H.L. WORDEN CO. IPMIO) 
Box 519, 118 Mam SI. 
G19W-2 Baroque Granger, WA 98932 





Be an AUTO BODY 
REPAIR SPECIALIST! 

Lear* at km to taan time— ne previous 

• xp (Mince net did Experts vltow you 
what to do, how to do i(. nude you 
vtcp by >tcp with ca&y-to-folfow direc- 
lions Tools and material-* included 
with tosvom to get you off to a fast 
Mart. No need to quit school or job* 
Start done \mall job* with Ar*t >hip- 
rnriM. Sand tor Nat tacts. 




Train at home in spare time... 

Be a PLUMBER 



Ma prvviaai tiperianca aaadadl Even before 
you finish your course. you will under- 
stand how to specify and install plumb- 
ing in almost any home or commercial 
establishment. You*! learn how to reoair 
faucets, how to join pipe, how to trouble- 
shoot, much, much more! 

EXPERTS SHOW YOU WHAT TO DO. HOW TO DO 




BASEMENT TOILET 

Flush** up 10 existing sewer or septic I 
lank by powerful, self-conlaineo pump I 
operated by normal water pressure No I 
digging up floors Clog resistant, easily I 
installed Make basement into game | 
room den. apartment with private bath " 

Write tor tree literature Deal*' mquintt invited 
DOSS MFC Deot J25 Box 10947. Houston Taxas 77018 




repair clocks 




ClOCXMAffEftS INSTITUTE ^ 

*P 0 MX 449. LfWISTOWN. PA 17044 
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Print For Profit 

Cards stationery envelopes ad 
verbsing labels kckels OSL cards 

announcement,, gieeeng sympathy 

prayer cards rags, elc Save money 

Own a Printing Businen. 

We soppy everytfvng direct from 
factory Easy instructions Also 
rased pnnling baa angraving 
Have home shoo Add to income 
Send 25C lot catalog 
Kaiser Pveesea, go-BJ Martia n . CT 




Now you. loo. can create your own 
family heirloom. Well send you 
complete plans for three of our most 
popular grandfather docks. Ybu'll 
save 50% We ll also include litera- 
ture showing various movements 
and ready-to-assemble kits avail- 
able Only $3 00 or write for free 
brochure- 

KUEMPEL 

CHIME & CLOCK WORKS 

Dept 502 21195 Minnetonka Btvd 
Excels*). Minnesota 55331 
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Specific-gravity measurements 
have to be adjusted to tempera- 
ture of the electrolyte. When 
temperature is established, add 
or subtract points according to 
figures on thermometer below. 



CHARGED 



DISCHARGED 



TEMPERATURE 




SPECIFIC GRAVITY 



1 260Sp. Gr. to 1.280 Sp.Gr. 
1.230 Sp. Gr. to 1.250 Sp.Gr. 
1 200 Sp. Gr to 1.220 Sp. Gr. 
1.170 Sp. Gr. to 1.190 Sp.Gr. 
1.140 Sp. Gr. to 1.160 Sp.Gr. 

1.110 Sp. Gr. to 1.130 Sp.Gr. 



STATE OF CHARGE 



100% Charged 
75% Charged 
50% Charged 
25% Charged 
Very little useful 
capacity 
Discharged 



100*F 

90'F 

80*F 



40*F 



...ADD 008 
POINTS 

... ADD 004 
POINTS 



SUBTRACT 
016 POINTS 



'F 

@ 



-SUBTRACT 
032 POINTS 



Servicing the battery 



E ven in warm weather, an automobile start- 
er places a heavy load on a car battery — 
anywhere from a 100- to 300-ampere drain. In 
cold weather, if you park your car outside or in 
an unheated garage, the dram on the battery is 
normally 225 to 400 amperes 
If your battery isn't in top shape, it may not be 
able to supply enough current to crank the en- 
gine, You can keep this from happening by 
making sure the battery is at maximum effi- 
ciency and that cables are able to deliver bat- 
tery power to the starter 

Determining battery efficiency 

One way to determine battery efficiency is to 
make a hydrometer test A hydrometer mea- 
sures the specific gravity of battery electrolyte 
Test battery efficiency as follows: 

1. Clean the hydrometer inside and 
out. 

2. Add water to the battery, if its 

needed If you do add water, run the engine lor 
at least a half hour before making the test. 



3. Hold the hydrometer vertically 

and draw electrolyte into the hydrometer tube 
from one cell of the battery. Don t fill the tube to 
the point where the float jams against the top of 
the tube. 

4. Hold the hydrometer at eye level. 

Record the reading 

5. Return the electrolyte to the cell 

from which It was drawn. Then take hydrome- 
ter readings from the other cells. 

If the hydrometer you're using has a built-in 
temperature compensator, markings on the 
float will give the exact specific gravity reading 
of each cell. However, to attain the most accu- 
rate reading, draw electrolyte into the hydrom- 
eter from the cell Then, discharge back into 
the same cell Do this several times to stabilize 
the temperature in a temperature-compensat- 
ing hydrometer before taking the hydrometer 
readings. 

If the hydrometer you re using does not have 
a built-in temperature compensator, insert a 

/Please turn to page >66) 



FREE! 




Car Stereo 
Buyers Guide 

THE BEST IS EVEN BETTER 

* 84 pages of photos, descriptions, 
and discount prices on over 200 
products! 

* Dimensions charts, fitting 
charts, "how-to-install easily" 
articles! 

* THE ONLY published source of 
actual performance trials and 
lab-tested specifications! 

* The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Jensen, Marantz, Pioneer, 
Sanyo, and many more! 

Call or Write NOW for 
Your FREE Catalog 

LV the coupon below or call toll-free: 

800 - 446-1506 

In Virginia Call 800-552-3961 



Super System 
Special From 

$ SANYO 

The FT9 In-dash AMIFM 
caudle rece*ve* 
'ealuflng pushbuttons 
and aulo- reverse 
with SP40 high per- 
formance speakers 




□ 

□ 



Send me your FREE catalog by 
Third Class Mail 

Rush me your FREE catalog! I’m 
enclosing SI for First Class Mail 



7jp 



CRUTCHFIELD 

I Crutchfield Park PO. Caller I Department W 
j Charlottesville Virginia 22906 - 
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Around sharp curves Over rough 
roads or countryside At higher 
speeds KYB's Gas-a-just shocks 
give you superb control that's just 
not possible with ordinary shocks. 

How? Their patented large diam- 
eter design uses pressurized nitro- 
gen gas and all-weather fluid to 
create an automatically adjusting, 
double action shock that won't fade 
or suffer lag control So you won't 
suffer unnecessary bounce, sway 
or poor cornering. 

KYB’s Gas-a-just shocks. For car 
owners who not only appreciate 
performance, but demand it. Find 
them where you buy parts, available 
to fit most cars, light trucks and 
vans. 

They'll keep you glued to the 
road. 

Write for free brochure: 



KYB Corporation of America 
207 Eisenhower Lane South 
Lombard, Illinois 60148 




thermometer into the middle cell of the battery, 
let temperature stabilize and note the temper- 
ature before taking readings You have to ad- 
just readings in relation to temperature True 
specific gravity of battery electrolyte is based 
on 80°F. Thus, the specific gravity readings 
you get must be ad|usted to 80°. as illustrated 
in the chart. 

Average the specific gravity readings from 
all the cells and compare what you gel with the 
chart on this page. If the battery is in the 1 .200- 
1 230 specific-gravity range before charging 
and doesn't exceed this range after charging 
(retest specific gravity), it's an odds-on favorite 
to fail this winter 

Maintananca-fraa batteries 

Some maintenance-free batteries, notably 
the Delco-Remy Freedom battery, have an 
eye,' which is a visual indicator for the level 
and specific gravity of the electrolyte in one 
cell This indicator doesn t tell whether the bat- 
tery is good or bad What it does do is tell you if 
the battery can be tested The indicator works 
like this: 

If the eye has a green dot. load-test the bat- 
tery with a volt-amp meter. The way load-test- 
ing is done depends on the model of the bat- 
tery Data is available in GM service manuals 
and Delco-Remy service bulletin 19-116. 
which you probably can't purchase. So you will 
have to consult a GM dealership If minimum 
voltage is not attained dunng the load-test, re- 
place the battery even though the green eye 
battery indicator is showing The battery is de- 
fective. 

If the eye is dark (no green dot), charge the 
battery before making the load-test Stop 
charging the battery as soon as the green dot 
appears. 

If the eye is yellow, or pale, do not charge, 
test or jump-start the battery Electrolyte has 
been depleted, and doing any of these things 
causes excessive buildup of internal pressure 
which may cause a battery explosion. Replace 
the battery. 




To ensure a good contact between the post 
and cable, clean both with sandpaper or a 
post-and-termlnal cleaning tool. 




Maintenance-tree batteries hare an eye to 
indicate battery condition. You teat the bat- 
tery with a voltmeter. 



Since you can t get to the cells of most main- 
tenance-free batteries, you need a voltmeter to 
determine battery state-of-charge. Follow 
these steps: 

1. Test voltage across the terminals 

with the engine turned off and headlights 
turned on. 

2. Leave lights on for one minute. 

3. Test no-load battery voltage, that 
is. the voltage without any electrical equipment 
(lights, radio, heater, for example) turned on. A 
reading of 12.4 volts or more means the bat- 
tery is in good shape If no-load voltage is less 
than 12.4 volts, charge the battery to get it 
ready for winter. 

Servicing battery cables 

Battery cables are often the weak link in the 
chain. They cause more problems than any 
other part of the starting system To test your 
battery cables property, you should proceed as 
follows: 

1. Disconnect the negative cable, 

which is the ground cable, at the battery With a 
battery-cleaning tool, wire brush or sandpaper, 
clean corrosion and dirt from the battery post 
and cable terminal. 

2. Disconnect the positive cable and 

clean it. Then, reconnect and properly secure 
the positive cable, followed by the negative ca- 
ble 

3. Spread a thin coating of lubricant 

over the cable terminal after the cable is recon- 
nected to the battery Do this after the terminal 
has been tightened. Lubricant between the ter- 
minal and battery post restricts the flow of cur- 
rent. 

4. Trace each cable back to the oth- 
er end. Look for breaks in insulation Replace 
a damaged cable Clean and tighten a good 
one 

Cleaning the battery need not be done un- 
less the battery looks dirty or corrosion is 
present. Remove the battery, cover the vents 
and wash the battery with a solution of baking 
soda and water Also wash down the battery 
holder in the car. m 
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WORTH WRITING FOR 



LOOKING FOR IDEAS ON AUTOMOTIVE PRODUCTS AND CAR CARE? 
CHECK THESE LISTINGS THEN USE THE COUPON BELOW. 



318 This is "Oil” it Takes 

Here's a brochure that shows how to change motor oil in six easy steps. 
Covers how often and the equipment needed. From Cast ml. Free 

319 Gauges to Go 

A new VTX) brochure descrilrex their TopCockpil style auto gauges that 
can lx* mounted anywhere. Above or under the dash, on the .steering 
column or even on the windshield. Voltmeters, Tachometers, Tempera- 
ture gauges and more are pictured and described, From VIX) Automo- 
tive Instruments. Free. 



320 How's Your Body? 

Winter can lie rough on your car, so WoodhiM/Pcrmatcx offers some solu- 
tions for minor body damage. A manual with easy-to-follow instructions 
and photos tells how to fix rust-outs, scratches and dents, Only 504 

321 Classy Chassis 

The Master Catalogin' of Motoring Accessories”- 1980 is for the car en- 
thusiast who loves luxury and class. Filled with elegant motor accessories, 
classic collector pieces and the latest in safety equipment — many from 
famous makers. Free from Vilem B Haan Inc. 



322 Put a Shine On 

New, 20-pagp booklet is jam-packed with professional car care tips . . . 
including washing techniques, information on how to eliminate oxida- 
tion, how to wax or polish your car. Plus info on what the new polysealants 
can and cannot do. From Mcguiar s. 504 

323 tOIL not Trouble 

Different motor oils are designed for different operating situations 
Here's an informative liooklet to help you select the right automotive 
motor oil for your needs. Free from Quaker State. 



328 Lifeblood of Car Safety 

Tile average driver uses his brakes approximately 75,000 times a year. 
Brake fluid is the lifeblood of your car’s braking system and driving safety. 
Castrol offers a six-page, four-color brochure outlining what es’eryone 
should know about now your brakes and brake fluid works Free. 



329 Keep a Cool Car 

Protective cooling can save you money' Havdeti offers a 16-page, frill- 
color liooklet explaining how this can bo achieved, how cooling power 
protects your investment in your vehicle and helps avoid expensive travel 
troubles. Covers both engine and transmission oil coolers. Free. 



330 A Whole Lot of Catalog 

The J.C. Whitney auto parts and accessories catalog contains more than 
65.000 items for virtually every American and import car on the mad 
today, as well as trucks, motorcycles, vans, and recreational vehicles. The 
catalog is designed to meet the needs of automobile owners at every lev- 
el — from professional mechanics to do-it-yourselfers. From J.C. Whitney 
& Co. Free 



331 A Rare Opportunity 

Vinyl Industrial Products would like you to have complete information on 
how you can start your own business in vinyl repair, restoration and re- 
coloring. Opportunities unlimited, full and part time — auto tops and in- 
teriors. homes, restaurants — and more. Just 254 



332 Tools for the Mechanic 

A 24-page catalog of hand tools from Channellock, Inc. gives frill infor- 
mation anout their popular tongue-and-groove slip joint pliers, precision 
cutting pliers, adjustable wrenches, screw drivers, hammers, tin snips, 
clamping tools and more. Free. 



324 Manifolds Unfolded 

Edelbrock offers a brochure describing its line of fuel efficient single- 
plane and two-plane manifolds. Koch is pictured with a brief description 
and a list of current models it will fit. Explains how these products work 
and what they can do for your vehicle. Free. 

325 Record Service & Performance 

The Kendall Auto Log is a convenient way for consumers to keep a record 
of psoline nurchasos, miles per galkm and various other services to their 
vehicle. Color folder fits into vour glove compartment for handy use and 
reference. From Kendall Refining Free. 



333 A Money Saver 

Fix almost any part of almost any U.S. car (1975-1960) with easy “one- 
step-at-a-time ‘ help from the new edition Basic Car Care Illustrated. 
Simplified instructions, “pro-shop" tips and hundreds of diagrams, illus- 
trations and specs make this comprehensive volume a real money saver. 
528 pages Hardbound, Just $14.95 from Motor Books. 



334 Your Oil Questions Answered 

Shafer Rislonr offers information answering common questions about 
motor oil. Covers viscosity, additives, sludge and multigrade oils. 254 



326 Save Your Body & Money Too! 

Saturday Mechanic offers a complete guide to keeping your car looking 
like new — Bodywork & Painting- Fully illustrated. Step-by-step photos 
and color diagrams show how to do most jobs yourself without expensive 
equipment Full-color sections on fixing rust-outs, dents, plus spray- 
painting and custom techniques by the experts. 240 pages. S9.95 

327 Tune In-Drive On 

Here’s a complete line of Citizen Band antennas for Marine. RV. Truck. 
Auto, Van and Motorcycle. Fully illustrated brochure from “Firestik" 
Antenna Company lists features and kits available. Free, 



Popular Mechanics 10, 80 
Box 1718, Sandusky. Ohio 44870 

Pleas* so* lh»l I 'nceivc in* items checked two*. 



335 Transmissions and More 

B fit M Automotive Products, manufacturer of HD automatic transmis- 
sions and related components, offers a library of three mini-brochures: a 
frill-line brochure, and one each on the subjects of 4WD conversion kits 
and shifters. All for free. 



336 For Fun on the Road 

You can Iwitd a camper that combines the roominess of a tent trailer with 
the luxury of a van. Sporty fiber-glass rig fils on any used VW bus chassis. 
Plans for this latest home-built camper from POPULAR MECHANICS 
include 10 large drawing sheets, 24-page instruction manual. $15.00 
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how to rebuild your 
SMALL- BLOCK CHEVY 



Turbo Design -Sizing & Matching 
Installation Details- Controls 
Carburetion- Intercooling 
Water Injection - Street & Race Cars 
Boats - Motorcycles 



PERFORMANCE 

BOOKS! 



DO-IT-YOURSELF REBUILD! Surefire 
Instructions on how to rebuild and recondi- 
tion your smalt-block Chevy Remove 
engine, strip down, recondition parts, 
rebuild to proper specs and replace engine 
in chassis Tools needed, machining, 
clearances, parts Simple illustrated steps 
tor a successful economical rebuild 160 
pages. 450 pix. By David Vizard $7 95 
EVERYTHING YOU NEED TO KNOW! 



OUTSTANDING PERFORMANCE! Tells 
how to select and install the correct turbo for 
SON to 300% HP improvement. Covers turbo 
design, sizing and matching Controls, car- 
buretion. exhaust, ignition, inter-coolers 
Answers virtually every question on turbos. 
192 pages, 300 pix. By Hugh Maclnnes 
$7 95 BEST TURBO BOOK AVAILABLE- 
BAR NONE! 



SATISFACTION GUARANTEED 

Other HP Auto Books 



□ Rebuild Your Small - 
Block Chevy S7.9S 

□ Turbochargers 
S7.S9 



□ Big-Block 
Chevrolats $5 95 

□ Holley Carba S 
Manifolds $7 95 



Add 75* postage S handling lor each book Send 
check or money order only Include account number 
and expiration date for VISA or Master Card 



Name 



Street 



City 

State Zip 

HPBooks, Box 5367, Dept. PX-AO. 
1019 W Prince Rd . Tucson, A Z 85703 




CORE CHI XK 



Pre winter 
luhrication 

OIL DOOR 
HANDLES AND 
GREASE STRIKER 
PLATES 




GREASE U JOINTS 



TOP-UP 

TRANSMISSION 
OIL 



REPLACE 
OIL FILTER 



ALL HINGES 



CHANGE 
ENGINE OIL 



GREASE ALL 
SUSPENSION PARTS 



As metal contracts In low temperatures, friction surfaces sre subjected to greeter stress. 
You should lubricate the critical areas to keep moving parts from jamming. 



I f you recently changed oil. you should only 
drain it again if the viscosity ol the oil can t 
meet the anticipated cold-weather tempera- 
ture lor your region. Coid causes oil to thicken. 
A high-viscosity oil in extremely low tempera- 
tures will thicken enough to prevent engine 
starling. 

Viscosity numbers on the oil can are your 
guide. Viscosity numbers are preceded by the 
letters SAE. standing for Society of Automotive 
Engineers, which began the grading system. 

Examples of viscosity numbers are SAE 
10W, SAE 30. SAE 40— also SAE 10W-20W- 
30, SAE 10W-30. SAE 20W-50. "W" means 
the oil is ot a viscosity thin enough to meet 
engine starting and operating reguirements in 
temperatures below zero 
Some oil cans have one viscosity number, 
white others have two or more. Oils with one 
viscosity number (called single-grade oils) are 
less expensive than oils with more than one 
viscosity number (called multigrade oils). 

The advantage of multigrade oils is that they 
allow engine starling in cold weather, while 
providing the protection of a high- viscosity oil 
when the engine is hot Furthermore, in hot 
weather, the oil remains thick enough to pro- 
tect engine parts. So. you have a choice to 




Suspension components must be greased 
with a pressurized grease gun. Lubricate 
until grease oozes from the bleed holes. 



make. But be sure the oil you choose is one 
that meets the anticipated winter temperature 
in your area Use the data in your car owner 
manual as a guide 

How to lubricato your car 

Prewinter chassis lubrication is wise to pro- 
tect steering and suspension ball joints from 
cold and road splash. Refer to the service 
manual lor a lubrication chart that indicates 
grease-fitting locations If you don t have a 
manual, check each pivot point ot the suspen- 
sion and steering network for fittings. 

1. Wipe grease fitting clean and at- 
tach a hand graasa gun fillad with 
chassis graasa. You may wish to use a gun 
that accepts cartridges ol grease This tool is 
similar to a caulking gun and has the advan- 
tage of being less messy to use than a grease 
gun you fill from a bulk container. 

2. Pump In graasa until graasa oozas 
from tha blaad hola in tha base of the 
ball joint soal or until the seal begins 
to swell. 

3. After tubing, wipe the fittings 
clean again and raplaca rubber plugs 
over the fitting. If your fittings didn't come 
equipped with rubber plugs, you can purchase 
a set easily. 

To complete the lubrication phase of winter- 
ization check and replenish these fluids: 

■ Brake fluid 

■ Automatic transmission fluid 

■ Rear-end oil 

To keep the doors, trunk fid and hood from 
getting creaky in the coid. spread grease on 
the hinges. You should also lubricate the door 
handles lightly. However, don't use grease in 
the locks The best thing to use there is graph- 
ite powder to keep the lock mechanism func- 
tional It locks do freeze, squirt just enough de- 
icer on them to free them Don't allow loo much 
to get into the mechanism. W 
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Safety 

checkup 




R! 

BRAKES 



MUFFLER/ 

EXHAUST 

SYSTEM 



FRONT 

BRAKES 



PARKING 
HANO BRAKE 



DIRECTIONAL 

LIGHTS 



FOG LIGHTS 
HEADLIGHTS 



STOPLIGHTS 



WINDSHIELD 

WIPERS 



M aking sure safety-related components 
are In good condition should be a year- 
round job. But some things a driver may over- 
look during warm weather will constitute a seri- 
ous hazard in the winter. 

A hole in a muffler, for instance. Is always 
dangerous, but driving with windows open 
when the weather is warm reduces the possi- 
bility of carbon monoxide (CO) poisoning. In 
cold weather, with the car buttoned up tightly 
and the heater blower running, driving with a 
bad exhaust system is tantamount to a death 
sentence. CO kills silently. 

Lights help you to see during the reduced 
daylight hours of winter and also help other 
drivers see you— il they're working Make sure 
they are. 

Turn on your parking lights and determine 
that they and these other lights shine: side- 
markers, taillights, brake lights (have someone 
step on the brake pedal), high beams, backup 
lights, license-plate lights and. if you have 
them, fog lights. Replace burned-out bulbs and 
lenses that are broken or cracked. A bad lens 
allows moisture to enter the fixture, possibly 
causing the light to short out. Wash headlights 
often in winter. Road splatter covering lights 
can reduce their output by as much as 50 per- 
cent. Clean the lenses of other lights, too. 

Have someone start the engine and shift the 
car into reverse gear as you check backup 
lights. Test the turn signals and hazard warn- 
ing flashers If any signal doesn t work, check 
the bulb for a burned-out filament. If the signals 
(ail to work and the bulbs are okay, chances 
are that the flasher is defective, replace it. 

The average life of windshield-wiper blades 
is 18 months Shortly before or after this, the 
rubber gets hard and brittle and begins sepa- 



Saloty-related components must be In- 
spected periodically. A borderline compo- 
nent In summer will tall In the winter. 

rating. Chattering is a sign that wipers are be- 
ginning to wear and should be replaced. Chat- 
tering refers to the noise and (erking motion 
wipers make as they sweep the windshield. 
Wipers should glide smoothly. 

Sometimes, even new windshield-wiper 
blades chatter. This signifies that the blades 
haven't been installed property or that wiper- 
arm tension has to be adjusted. Chatter may 
also be caused by a worn windshield-wiper 
linkage, in which case the entire assembly 
should be replaced You can usually prevent 
excessive assembly wear by applying a smear 
of lubricant to the pivot shafts where wiper 
arms attach to the motor. 

After checking windshield wipers, test wind- 
shield-washer nozzles. If the jets are clogged, 
insert a fine wire in each hole to clean out dirt. 
Be careful not to enlarge the openings. 

Under-car components 

1. Examine the exhaust system for 
Imminent failure by checking parts for 

holes and probing with a screwdriver to reveal 
almost-rusted-through sections Replace any 
part that is rusted out. 

2. Qrab each section of the steering 
linkage and attempt to shake it. If there 
is any looseness, the part is probably worn and 
should be replaced. 

3. Examine shock absorbers, which 

should be in good condition to assure driving 
stability. If fluid is leaking, replace both shock 
absorbers on the same axle of the car— that is. 
either up front or in the rear. W 




Travel with PEDALPOWER*, low-cost 
electric drive for your bike or adult trike. 
Just 10C worth of electricity gives you 
1 00 miles of effortless riding. Save on 
gas, taxis, stop begging rides from 
friends Perfect for shopping, visiting, 
commuting, just plain fun! 

PEDAL POWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools. Safe 
single-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
range on a single charge Satisfaction 
guaranteed Send coupon for free cata- 
log showing PEDALPOWER motors. 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 

SEND TODAY FOR FREE CATALOG 

5947 Mantua Blvd., 

Sewell, N.J. 08080 

Rush me my FREE 
Pedal power catalog by 
first-ciass mail. 
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Enjoy a roaring 
fire . . . 

the easy way, with 

PM’s Log Splitter! 

What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. And, 
you can have all the firewood 
you need and save time and 
money by splitting that fire- 
wood yourself. POPULAR 
MECHANICS LOG SPLITTER 
exerts some 10,000 lbs. of 
pressure and will easily split 
2 ft. lengths of maple and 
ash logs 12 to 14 inches in 
diameter. With an I-beam 
backbone, double-acting hy- 
draulic cylinder, control valve 
oil filter, 3-hp. gasoline en- 
gine and other features, 
you’ll find this log splitter 
easy to build and a fun thing 
to use. And, you’ll save your 
back from aching as you split 
logs the easy way. 

Have more time to enjoy the 
crackling fire in your fire- 
place. Use it through this 
year, or start getting ready 
for next winter. Either way, 
it's a very sound investment. 
Send for complete plans and 
step by step instructions for 
just $8.95. Send a check or 
money order to PM Plans Li- 
brary-Log Splitter, Box 1014 
Radio City Station, N.Y. N.Y. 
10101 

PM LOG SPLITTER 

ISpUtr Mqcfcjncs is • Mbtotan of Hoant Ma games. i Dnrtson 
sf THE. ICARST CORPORA! ON 



— 

Change 
Your 
Own 
Gaskets? 
Fel-Pro 
Can 
Help. 

Wa n ona of the largest mskars ol 
automotive gaskets. And wa have 
six booklets that will tall you what 
you need to know about gasket In- 
stallation plus torque speculations. 
Learn about exclusive Teflon-costed 
PermaTorqua/Blue« head gaskets 
that never raquln ratorqulng. 
Fel-CoPrane® • the all rubber valve 
cover gasket and much mon. 




PCL**0 INCORPORATED 

7450 N. McCormick Blvd. 
Skokie, III. 60076 



Yes 1 Please send the gaskei booklets 
I enclose St 00 to cover postage and handling. 
Mail coupon to: Fel-Pro Inc.. Dept PM 1000 
7450 N. McCormick Blvd . Skokie, in. 60076 



Name. 



Address . 

City 

State 



Zip. 



Teflon is a registered Trademark ot DuPont Co. £ 



SUPER KNIFE SPECIAL 



If” overall 

• 15" tvitr 

• MrtlbUdr 




Bt SHWHM KFR 



MA CHETE 

M At 

M,*{f 




• 5" tdff 

• steel blade 

• saw.pelh os. bark SURVIVAL 

• ebr.th KNIFE 

• » hr monr 

Swd $2.00 far compU i* wiaie g, Ce lel ag /ree with order. 

Please tend nee kniletii at ibr Limited Time Oder •( 
15 9) mb o« $5 00 each in quantities ol S ot more. Add 
SI M postage for fires knife and 50 cents for each addi- 
tional knife Make cheek* oe noetr* orders parable so 
TIFFIN INTERNATIONAL. 

Alabama resident* add 6% sales tat 



Ann 

Qieon 



Name 

Address 

Cky 



i Atmtimbir (EnUw nno thrrfj* deesrWj 
Qua" Quae Quasi 

C I c 



Zip 



VISA 



MATTER CHARGE 
Card Number 



Eap. Date 

Mmil »o TIFFIN INTERNATIONAL, 
t o Bom Ml. Oefit PM 10 OmnUm. AL 

Dealer Inquiries Invtird 
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DRIVING THE GM MODELS 

(Continued from page 95) 



the Oldsmobile Cutlass Supreme; the latter displaced 
Chevy’s Impala some time back as America’s most pop- 
ular car model. While they share a common basic body- 
on-frame structure, each has its own distinct divisional 
look and identity and many unique features. They com- 
pete intensely among themselves, as well as with 
Ford’s Thunderbird and Mercury Cougar and Chrys- 
ler’s Cordoba and Dodge Mirada. 

For 1981, all have spent many hours in the wind tun- 
nel having their handsome shapes massaged for aero- 
dynamic improvements ranging from 10 percent for the 
Monte Carlo to 20 percent for the Grand Prix and Cut- 
lass Supreme. Lower noses, higher rear decks and 
smoother flanks give their profiles a subtle wedge 
shape to punch a cleaner hole in the air. 

Electronics galore 

Most important among the engineering improve- 
ments is the new, highly sophisticated electronic en- 
gine-control system, which has been added to all 1981 
GM cars. Called Computer Command Control, it moni- 
tors all critical engine and environmental conditions 
and precisely regulates air/fuel mixture, ignition spark 
advance, idle speed and emissions controls to meet the 
much tougher 1981 pollution standards. It even con- 
trols a clutch in the automatic transmission torque con- 
verter, which locks up in high gear to eliminate fuel- 
wasting hydraulic slippage at cruising speed. It also 
warns of system malfunctions (with a check ENGINE 
light on the instrument panel) and helps service tech- 
nicians diagnose and correct any troubles. 

Like other ’81 models, the new A-specials get high- 
pressure (35 p.s.i.), low-rolling-resistance metric radial 
tires to further improve fuel efficiency, plus computer- 
tuned structural, suspension and body isolation 
changes. Self-sealing tires (Uniroyal Royal Seals) are a 
new option on these and most other ’81 GM cars, as is a 
redesigned cruise control system with a “resume” fea- 
ture added to regain desired speed after braking. 

Convenient side-lift jacking improves roadside ser- 
viceability. 

Already some of the industry's nicest-driving cars, 
the new A-specials are even better for 1981. Interiors 
are quiet, roomy and comfortable, and come with a 
huge variety of convenience options and plush appoint- 
ments. The ride/handling compromise is outstanding 
across the board, with each division offering slight dif- 
ferences in suspension tuning and road feel, in keeping 
with their individual images. 

One really significant engineering achievement, 
however, is Cadillac’s exclusive “V-8-6-4" modulated 
displacement system on its '81 6.0-liter gas engine. An 
Eaton Corp. invention under development since the 
early 1970s, it cuts out two or four of the engine’s eight 
cylinders whenever full power isn’t needed. 

Chevrolet Div. also deserves recognition for coming 
up with a terrific high-performance "X-ll” version of 
its hot-selling Citation coupe. Much more than just 
spoilers and cosmetics, it combines special suspension 
and tires with a high-output (about 135 hp) 2.8-liter V6 
into a domestic product that’s the most fun in years. 

Chevrolet Malibu and Pontiac Le Mans mid-size four- 
door “A-cars" inherit the squared-off “formal” roofline 
from their Olds and Buick cousins, while Camaro/Fire- 
bird and most full-size models get the low-drag front 
disc brakes introduced on last year’s X-cars. 

These and other improvements should keep GM roll- 
ing along until its mighty new-model machine gets 
cranking again come spring. fM 



The toughest 
gloves Pkiytex 
ever made! 

Men a nd Women! Now, give your hands extra 
protection with Playtex* Heavy Duty Gloves. 
Their sturdy water-repellent outer shell stands up to 
the toughest indoor and outdoor household jobs. 
Painting, refinishing, using harsh household 
cleaners, working on the car and In the yard and 
garden Their absorbent cotton knit lining helps 
keep hands dry and comfortable At stores now. 



playtex Also from Playtex: 
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EDUCATION & INSTRUCTIONS 

(CeatMaed fnm preceding page) 



LEARN Sewing Machine repairing. * profitable 
Trade, Easy to learn. Free details. Sewin* Center, 
187 tR, Rochelle. CA 31079 



auctioneering - Free catalog. Resident or Home 
Study Course. Nashville Auction School. Nashville, 
TN Mailing address - P 0. Bos 190, Lawrenccburg, 
TN 38464. 



LEARN 6AS TURBINES! Homestudy training - 
Theory, Operation, Maintenance, All Systems, Over- 
haul, Inspection. Technical Skills, etc. Aircraft, 
Nonaircraft, Automotive, Marine, Truck, Generation, 
more. Established 1957. Diploma Awarded! Details • 
American HI School. Dept PM, Darby. MT 59829 
INSTANT BRAINPOWER! Easy esercise excites 
super-energiting brain chemicals! Guaranteed. 
Manual 13 00 EDCMP, 600 Hunter's Trail, 23C, 

Glendora, CA JH740 

PIANO TUNING PATS. Learned easily at home' 
Accredited NHSC. Gt Approved. NILES BRTANT 
SCHOOLS, INC., Dept. P. 3631 Stockton, Sacramento. 
California 95820 



LEARN law Enforcement, Patrol procedures, 
criminal investigation, making arrests and more. 
Course includes scientific kits — fingerprinting, crime 
photography, evidence collection. Free facts. Police 
Sciences institute, Dept PBC80, 4401 Birch, 

Newport Beach, CA 9266 0 

BOOKKEEPING Dr Accounting’ Easy homestudy 
plan prepares you quickly to do your own books 
... or others. Approved for Veterans. Free "Ac- 
counting Career Kit," Write: Accounting School, 
Dept PBCSO^ Newport Beach, CA 92660 
TRAVEL Agent Tour Guide’ Home-study plan ex- 

f lains exciting Travel Careers, how to qualify for 
ravel benefits. Approved for Veterans. Free Bro- 
chure. Travel School. Dept. PBC80, Newport Beach, 
CA 92660 



CONTEMPLATING A BROADCASTING CAREER? In- 
formative Book by Broadcasting Tells All — $6 00. 
Dandl, 1045 Riflerange, Roseburg, Oregon 97470 
COLLEGE -PROFESSIONAL SCHOOL. WIN THE AD- 
MISSIONS BATTLE. New, practical, results-oriented 
ADMISSIONS GUIDE tells what to do. what NOT to 
do — how to handle essays, trick questions, etc. 
Have your application put you ahead of the 
competition. $4.95, information Concepts, Dept. B. 

485 Main St.. Fort Lee, NJ 07024, 

UNIVERSITY DEGREES BY MAIL ... BOR SPECIAL- 
TY. FREE Revealing details. Success. Box 131S1-M10, 

Columbus, Ohio 43213. 

EARN Money — Commercial Art. Calligraphy. 

Yenney. Box 11B1-M, Piqua, Ohio 45356 

MOW To Apply For Jobs! Many successful ideas 
for letter writing, resumes, interviews. Examples 
included. Send $3 90 for 16-page booklet. Arkay, 

Box 54. Pine City, M N 55063 

CORRESPONDENCE School Directory. Save being 
duped! Catalogues; All 86 Government “Accredit- 
ed" Schools (247 Courses). $3.00. Chapman, 520PM 
North greece. Hilton . NY 14468. 

HIGH SCHOOL at home, no classes. Diploma 
awarded, low cost. Information Free, call toll free 
anytime 1-800-621-5809 (Illinois 800-972-5858) or 
write: American School. Dept #31045. 850 E. 
58th St . Chicago, IL 606 37, 

SPlfb READING Tomorrow ... Do your Reading 
in Half the Time! Any Age can Succeed. This 
Proven Method Is Natural. Easily Renew your Skill 
by Reviewing. $12.00. Development Skills, Box 
5086, Missoula, Montana 59806. 

HOW to Manage your Personal Finances. Complete 
Details, Instructions, and Example. $4.00. Box 2221, 
Toledo, Ohio 43 603. 

HAVE Fun Entertaining Friends! "Home Bartenders 
Guide" . . . Free Details! Handy Publications. Box 
9034, Richmond. VA. 23225 
BSEO Courses! Books! lists 25C Smith s, 124 
Marlborough, Salem, Massachusetts 01970 
ORGANIZE YOURSELF!! How to create a mental 
filing system. Money-Back Guarantee. $4.95. Kam 
Associates, Dept. PM. P.0. Box 2677, Denton. Teias 
76201 



EMPLOYMENT INFORMATION 



GET THE JOB YOU WANT! Learn how to Mer- 
chandise Your Job Talents. Send $4,00 to: James 
Publications, P.O. Box 5611-PM, Albuquerque. N.M 

87185^ 

EMPLOYMENT OVERSEAS. DOMESTIC, OFFSHORE. 
Send $1.00 (Refundable). JOBS, Box 73542, Houston, 

TX 77090 

JOBS OVERSEAS . . . (Including Alaska.) Free De- 
tails. Global Employment, Box 808-PM, National City, 
California 92050. 

too JOBS-need one-need change-ideas where to 
findSASE $2.00-Sunshine, P.O. Box 459, Poulsbo, 
WA 983/D 

$8 75/HOUR POST OFFICE MBS! Nationwide’ 
Proven Techniques Revealed: How I got 95 8%. 
100% in Postal Exams Get 90's, Guaranteed. 
Samples Included. Booklet. 32 Pages. $5 00 VBB. 
Dept P M10, Box 10267. Detroit. Ml 48210 
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MERCHANT MARINE Jobs and How to Get Them. 
Send $4.00 with sail addressad 4”x9" stamped 
envelope to: Mariner, P.O. Box 536, Hovland, Mn. 
55606 



CALIFORNIA DREAMING? Help Wanted Sections 
Irom San Francisco — Oakland Sunday Newspapers 
sent by First Cisss Mail. Rental and Real Estate 
Information Included Send $5.00 to: Paine and 
Franklin Publishing Co., P.O. Box 6325, Oakland, 

California 94614 

“■IB MONET”!!! (Casino Jobs) Atlantic City!!! 

(S.JLS.E.) "Information Free" "Billiard, 

Dapt. PM-2. North field, NJ. 08225 
EMPLOYMENT OPPORTUNITIES! New Jobs! Litera- 
ture Free! Search. Box 721E, Montclair. NJ 07042 
JOB seekers- Report reveals method many suc- 
cessful people use to get lobs. Includes work sheet 
guides R. M. S„ P.O. Box 285. Oakwood, Ohio 45409 
PROSPEROUS PACIFIC NORTHWEST - Ada, Work, 
Homes, Three Cities. $6 00. Arnold, Box 861, 
Vancouver, Wash. 98666 

“JOB SEARCHERS." Successful Employment Ra- 
cruiter Otters 10 Years Experience In Guidance 
Manual, learn Where t How To Find Good Jobs. 
Interviewing Techniques That Work And More. Send 
$5 DO. Bergqulst 8 Associates, 1818 Westlake North, 

#118, Seattle, Wa sh . 9 8109 

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!! 
Colorado, Idaho. Montana, Wyoming!! Current Open- 
ings — All Occupations!! Free Details 

Intermountain-l, 3506 Birch, Cheyenne, Wyoming 
82001. 



HELP WANTED 



OVERSEAS Employmont . . . S10.000-S50.000 +. 
Free Information! Employment International, Box 
29217-AJ. Indianapolis. Indiana 46229. 



FOR INVENTORS 



LEARN How to otter your Invention for sale or 
license. Free Booklet outlines procedures, royalty 
rates, requirements. Kessler Sales Corporation, 
C 510-FI, Fremont, Ohio 43420. 



INVENTORS — United States Patent Office Search- 
es. Patent Development Engineering and Marketing ol 
your Inventions, Ideas with manufacturers contracts. 
Send lor FREE INVENTION CERTIFICATES and Inven- 
tion information. Serving Inventors Since 1948 
GEORGE SPECTOR, LICENSED PROFESSIONAL PATENT 
ENGINEER. Former UNITEO STATES PATENT OFFICE 
EXAMINER — 3615 Woolworth Building. New York, 
10007 



NONPROFIT Foundation helps inventors. Widest 
range ol services. Free recording lorms. Free evalu- 
ation. Affiliated Inventors Foundation. 501-B Iowa, 
Colorado Springs, Co. 80909. 

II.S. PATENT Office Searches, 234 Broadway. Room 
3615, New York 10007. Free Invention certificates. 

REGISTERED PATENT ATTORNEY Applications and 
Searches. Mall Service. Free Preliminary Review Box 

392PM, Millwood . N.Y, 10546 

REGISTERED PATENT ATTORNEY Washington DC 
Suburb Donald A. Kettlestrings, 414 Hungerford 
Drive, Suite 411. Rockville. Maryland 20850 
INVENTORS Patent Your Invention Free Initial 
Consultation We are Registered by the U.S. Govern- 
ment. Victor J. Evans 6 Co.. 4637 Eastern Ave. 
N.E.. Washington. D C. 20018. Since 1898. 



PROTECY Your Invention. Registered Patent Attor- 
ney. Many Years Experience, all Fialds. Individual 
Inventor's Problems Given Special Consideration 
Very Reasonable Charges. Write for Free Information. 
Paul H. Gallagher, 105 W. Adams, Chicago, Illinois 
60603 



IT’S A FACT: 98% of all inventions won't make it 
to the marketplace. — IT'S A FACT: A leading Uni- 
versity will professionally evaluate your invention 
for $W).00. — IT'S A FACT: You can "patent it 
yourself." — FOR THIS INFO: and more send 
$15.00 to: Pat. Pend. Ind , 624 Paulsen Bldg , 

Spokane, Wash. 99201. 

PATENT ANB DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer. 
Send foi FREE PATENT INFORMATION Every In- 
ventor Should Have. Richard l. Miller, 3612 
Woolworth Building. New York, New York 10007. 

(212) 267 3252 

NEW! “Patenting Your Invention Yourself!" $29 95. 
Guaranteed' Registered Practitioner, 7400PM, 
Washington, O.C. 20044. Invention Record Free! 



INVENTIONS Patented. Details $3.00. Ron Smith, 
2515 Countryside. Clearwater, FL 33515 

INVENTORS! II you have an invention or idea 
lor one we can help. Marketing Services, Box 
13502, Phoenix. Arizona 85002 



INVENTIONS WANTED 



INVENTORS: Free information on offering your in- 
vention for sale. Kessler Sales Corporation, C-510-IW, 
Fremont, Ohio 43420 

MVUfTIBIIS WKlYTEBf FREE C0HS8LTRT10N — 
NO IDEA TOO SMALL — Disclosure registretlon. 
Potential cash or royalties from manufacturers seek- 
ing new ideas. For free Information on how to 
register your Ideas. Call or write: AMERICAN 

INVENTORS CORP., 59 Interstate Dr.. Dept PM, West 
Springfield, MA 01089 (413)737-5376 — A Fee 

Based Marketing Company. 



IDEAS, inventions, new products needed by Inno- 
vative manufacturers. Marketing assistance available 
to Individuals, tinkerers, universities, companies 
with feasible concepts. Write for: Kit-PM, IMI, 701 
Smlthfleld. Pittsburgh. PA 15222. 



INVENTIONS MARKETED! Cash Royalties! FREE IN- 
VENTION PROTECTION CERTIFICATES. George Sfector 
Manufacturers Representatives, Woolworth Building, 
New York. N.Y. 10007 

MANUFACTDRER SEEKING INVENTIONS. ABVANTEK 
INTERNATIONAL, HOC 17TN NW. WASHINGTON. DC 
2DB3I. 

HONGKONG Factory Needs Several New Products 
every month to satisfy their oversea buyers. Par- 
ticularly Interested Household Items, Toys. Games, 
Gadgets. Please send sketches or detailed ex- 
planation lor evaluation and cash/royalty pur- 
chase. If you have an Article/Accessory cannot 
produce domestically because ol quantity, prict, or 
labour, Please try us. Hongkong Plastic 6 Metal 
Products Company. P.O. Box 9627. Kwuntong, 
Hongkong 



REAL ESTATE & FARMS 



FREE! Big Fall-Holiday Catalog! Over 5.400 coun- 
try properties described, pictured! Land. Farms, 
Hornes, Businesses. Recreation. Retirement buys! 
Selected best thruout the U.S. Over 700 offices, 43 
states All Across America! Yours FREE from the 
worlds Largest! S TROUT REALTY, Inc., 7 S. 
Dearborn. Dept. 5800. Chicago. IL 60603 
CANADIAN IAN0 FROM $47.00 AN ACBE. Low 
monthly payments. Choice properties across Canada 
Ideal for cottages, hunting. Fishing B investment 
6 month money back guarantee 12 month exchange 
privilege. Catalogue. $1.00. Write: Canadian Estate 
land, Dept 23C, 286 Lawrence Ave. West, Toronto, 

Canada M 5M 3A8 

BIB . . . me . . . FALL CATALOG! Over 2.700 
lop values coast to coast! UNITEO FARM AGENCY, 

612-PM West 47th, Kansas City, Mo. 64112 

"BUTINS Government Land In Canada". Booklet. 
Regulations and Procedures. $3.00. Central 
Information Service, Dept PM, RR #2, Burns Lake, 
B.C.. Canada VOJ 1E0 



HOW To Evict Bad Tenants Quickly and Cheaply. 
H. Piute, Box 21304, Columbus, OH 43221 
RECREATIBN Land Tracts. 5-40 Acres. Idaho — 
Washington — Montana. Timber — Views — 
Streams. Insured title — Access — Low down. 
Write: Western High Lands, lnc„ Dept. A, Box 
969, Hayden Lake. Idaho 83835 
LIQUIDATING Michigan Land, Lake Superior area, 
$4,995. 40 Acres $49.00 down. $49.00 month, 
other properties eveilable. Outside Michigan 
1-800-521-4996. Michigan 1-800-482-4974 Bloch (F) 
3650 Dixie Highway. Drayton Plains, Ml 48020 
CALIFORNIA. Acreage. Lair, $40 down $43 morith- 

1)1 Box 35291, Los Angeles 90035 

HOW TO FIND and Purchase Good Country Land! 
New Fact-Filled Report - $9.95 - R4R investments, 

P.O. 8oi 264B, Newport News. Va 23602 

HOW To Find and Obtain Good Country Land 
$3.00. Berry Enterprise, P.O. Box 2472, laodover 
Hills, Maryland 20784 



BUYING A SELLING 



INVENTION For Sale! Carpenter Pencil Sharpener. 

Calli (307)362-7411 

SCRAP Silver Electrical Contact Points, Forklift 
Contacts, Industrial Scrap Silver, Sterling and Gold 
Jewelry. Send Sample (or My Offer. All Samples 
Returned. Bob Lesiciak. 652 Myrtle St., Elizabeth, 
NJ 07202, (201) 353-5049 



SAVE Time and Money. We Will Look for Anything 
You Want to Buy or Sell. Only send $2.00 per Item 
to: ASIA, Box 741, Monroe, N.Y. 10950 



PLASTIC BAGS 



PIA5TIC BAGS WHOLESALE 350 Sizes Stocked. 
Catalog S0( Milvan, 7799-PM Enterprise, Newark, 
California 94560 



BUY IT WHOLESALE 



ALL Brand Name Rubber Goods. Send stamp lor 
confidential wholesale price list. Distributor Sales. 
Dept 118. Box 6041, Kansas City, MO 64110 _ 
FREE RING CATALOG. Big Discounts!)’ Stinkard's, 

Box 615. Blowing Rock, North Carolina 28605 

WORLDWIOE Wholesale Bariains: Imports ’ "T7 
Closeouts . . . liquidations . . . Marnees, Box 

1717-PM, Highlan d, India na 46322 

SAVE ON PARTS! Free catalog jammed with Motor- 
cycle, Snowmobile. Small engine parts, Accessories. 
Manufacturer's Supply, Box 157-PM, Dorchester, 

Wisconsin 5442S 

BELTS And Buckles. Complete line fast sellers 
including truckers, motorcycles. CB's, westerns, elc. 
Big Profits. Complete dealer set up. Catalog, details 
free. Anchor Specialties. Box 3958-BPM, North 

Providence. R I JH9I1 ___ 

BINGS, Jewelry priced 130% below Retail Price. 
Catalog. $l 00 (Refundable). Anka-PM, 95 
Washington, West Warwick, Rl 02893 
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BUY IT WHOLESALE CLOCKS, WATCHES, OLD GOLD, 

(Continued frem preceding pagu JEWELRY 



400,000 BM GAINS Below Wholesale: Many Frtt! 

Liquidations . . . Closeouts . . . iob Lots . . . 
Single Samples. Free Details Bargainhunters 
Opportunities. Box 730-A, Holland. Michigan 49423 
HAVE Own Business. World’s largest wholesalers. 
American, foreign. Bargains. Free details. 
International Buyers, Box 16386-M, Portland. Oregon 

>7216 

CLOSEOUTS - general merchandise. Below whole- 
sale. Send 21C for catalog. Chips, 1223F - 39th 
Street. Brooklyn, New Yor k 11219 

ntu . . . over loo wholesale catalocs and 

buyer Instructions available now. Write; INCARE, 
3180 Loire Verde. Suite 2, San J ose, Cal. >5117 
CLOSEOUTS! Discounts! Below wholesale! Freebies! 
Samples! ODN. Box 20152-PM, Ferndale, Michigan 

48220. 

oh o LR leather shoes direct from this ad. Men’s 
work shoes, rubber soles, oxfords $19.50 pair, six 
Inches high $20.50, eight inches high $25.50, sizes 
7-13. Men's dress shoes, leather soles, black or 
brown $23.SO pair. Add $2.50 for shipping per pair. 
Satisfaction guaranteed At These prices you can 
buy and resell them and make a good profit Leather 
Shoes. 17 Irving Street, Johnstown. New York 12095 
ARTIST Paints, Brushes, Supplies. Catalog 50$ 
Ardesign, Box 122-M. Mt. Holly. NJ. 08060 

ADV. AGENCIES, 

APV. SERVICES, MAILING LISTS 

EXPERT Assistance tor mailorder, advertisers. Rate- 
Dooh leading newspapers, magazines $1 00. Chicago 
Advertising Agency. 28-EM Jackson. Chicago 60604 

MAILORDER ADVERTISERS" CLASSIFIED ADVERTIS 
INS CAN BE MOST PROFITABLE AND REWARDING. 
PROBLEM IS TO RNOW WHAT TO OO. WHAT NOT TO 
00. COLUMBIA CAN HELP YOU WITH YOUR MAIL- 
ORDER PROGRAM. OVER 20 YEARS CLASSIFIED 
ADVERTISING EXPERIENCE. KNOWLEDGE OF BEST 
PULLING PUBLICATIONS. EXPERT COPY SERVICE IS 
ALL YOURS AT NO INCREASE OVER PUBLISHER’S 
STANDARD RATES. CHANCES ARE YOU WILL SAVE 
MONEY WRITE TODAY FOR FREE DETAILS PLUS YOUR 
FREE COPY OF “MAILORDER ADVERTISER'S RATE 
GUIDE". COLUMBIA ADVERTISING AGENCY. BOX 
1288-PMIO, RICHMOND. INDIANA 47374 

BUSINESS SERVICES 

RETAILERS! REDUCE INTERNAL LOSSES! Base 
security program you can manage! Free details. 
Enquiry Inc., P.O. Box 813, Campbell. CA 95008 

RUBBER STAMPS 

PERSONALIZED Pocket Rubber Stamp. 3 Lines $2.85 
Bett-R Enterprises. 12100 Valley Spring Lane, 
# 308-P, Studio City, California 91604 
BANCO Type Founders. Type and Rubber Stamps 
catalogue. Mail $1.00 refundable on first order. 
237 %. Evergreen. Bensenville, 60106 

OFFICE SUPPLIES 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shows you how to start your own 
business with Classified Advertising. ONLY $1.00 FOR 
BOOKLET — ($2.00 coupon refundable with first 
order) H E KAPPEl. POPULAR MECHANICS. DEPT. P, 
224 WEST S7TM ST., NEW YORK, NY 10019 



PRINTING PRESSES — 
RUBBER STAMP OUTFITS 



PRINT YOUR OWN — Printing presses, type, sup- 
plies direct from tectory. Send 25C lor catalog and 
s amples to: Kelsey Co., D M. Meriden. Conn. 06450. 

RUBBER Stamp supplies catalog Jackson. 
Brownsville Road. S-110, Mt Vernon, Illinois 62864 
TYPE Fonts, Hand Printing Presses, Supplies. 
120 Pages. $1.00 Deductible first order. Acme 
Type, 732 Federal, Chicago, 60605 
COMPLETE Rubber Stamp Outfits. Supplies. Same 
day shipment. Sign Engraving Machines. Wholesale 
Catalog $1.00 Deductible. Star Stamp, 732 S. 

Federal, Chicago 60605 

PRINTING CORRSES - Catalog $1.00 (deductible). 
Techtrade, 1627 Pontius. Los Angeles, Call! 90025 

PRINTING AND SUPPLIES 



100 Letterheads 2 colors, envelopes 1 color 
$1695 Postpaid. Samples, SASE. Low, 24 Post. 

Newfoundland. N.J 07435. 

quick Copy Printing. Low Prices. Write: 

Nationwide. 614 North Main, Bloomington, Illinois 
61701 

too BUSINESS CAROS $1.95 Postpaid MERRICK, 
Box 365, Dinuba. CA 93618 



HIGHEST CASH for Cold. Jewelry, Gold Teeth 
Rings, Diamonds, Watches, Sliver, Platinum. Mail 
Articles Today. Free gift with Information. Chicago 
Cold A Precious Metals. 6 E. Monroe. Dept. 258- 

Chicago. 60603. 

HIGHEST CASH IMMIDMTELV For Old gold, SllVff, 
platinum, jewelry, gold teeth watches, diamonds, 
spectacles. Free information. Rose Industries, 29-A 
East Madison. Chicago 60602. Established 1934. 

WATCH And Clock repairing books, tools, ma- 
terials. Tree Catalogs. North American. Box 77-AX, 
Fox River Grove, flUiwiS 6002$ 

CLOCKS Handcrafted Wood Brochure $1. Fisk, 631 
Union, Middlesex, New Jersey 08846 
WE MV MORE For old Class Ringr anrf Wedding 
Bands Stamped 10K. 14K, 18K Paying $10.00 to 
$100.00. Same day payment. Send insured to: 
ALIEN’S, 2595 Federal Orive, Montgomery. Alabama 
36109 



GOLD 



REMOVE PLATINUM from COMMON JUNK. Com- 
plete details $8.95 Stevil Research. Box 634. 
Sherman. Tex. 75090 

LOST MINES Treasure Map 550 Sites In The 
Western States Plus References. Wahl Scenics, 
1725 South B2nd *4, Tacoma. WA 98408. Send 
$4.00 

LOCATE LOST MINES — California • Arizona! 
We’ve spent years researching! Easy-to-follow Guide! 
Maps - Photos - Prospecting Techniques - Survival 
Training! . . , Two big strikes already this year 
— same areas! Act now — Gold prices climbing! 
Send $10.00 - Eldorado, Box 9722, Marina Del Re y, 
Ca. 90291. Money Back Guarantee! 

PREPARE NOW For family Fun And PROFIT 
Goldeaglt Rocker Plans $8.50. Everything For 
The Miner CATALOG. $2.00 Goldrocker Enterprises. 
439 Sacramento Street. Auburn. Calif. 95603. 

G010 RECOVERY MACHINERY, Six YPH (lg or 
amalgamating type dredges Plans $20 each or 
machines available Campbell Engineering, 2004 N. 
12th. Grand Junction. CO 61501 



PRECIOUS STONES A MINERALS 

GET Free catalog no serious rockhound, gem Cut- 
ter. jewelry maker, hobbyist or craftsman can be 
without. Full of bargains, exclusive items, low prices 
from largest suppliers and authorities in the field. 
Free new catalog just off the press, yours for the 
asking. Write: Cneger's. Dept. C-12, 900 South 
Arroyo Pkwy., Pasadena. California 91109 
S00 Polished Cemstones $7.00 Tumblecraft, 5401 
North lames. Minneapolis, Mn. 55430 
"MT, ST. HELENS Eruption” — Eye Witness 
Tape $10 00. John Cooney. 1511 ’’X” Street, 
Vancouver. Washington 98661 



TREASURE FINDERS 



FIND Lost coins, jewelry, buried treasure, gold 
nuggets, relics. New revolutionary patented detector 
analyzes objects, tramendous range, no ground pick- 
up Free catalog. Gardiner. 4729M N. 7th Ave.. 
Phoenix, Ar izona 85013 

treasure - locate quarter mile away with ultra 
sensitive locator - brochure tree. Research Products. 
Box 13 4 41 ■ AMC. T ampa. Florida 33611 
FISHER METAL DETECTORS. Midwest Distributor. 
Send tor Free Catalog. Dealerships Available LC 
Williams Co.. ltB Clayton. Waukegan, Illinois 60085 



PROFITABLE OCCUPATIONS 



FREE Catalogs. Repair air conditioning Refrigera- 
tion. Tools, supplies, full instructions. Dooltn, 2016 
Canton, Dallas, Texas 75201. 

FT. SMITH Auction School. Ft. Smith, Ark. 72901. 
Resident A Home study. Veteran Approved. 

TECHNICAL WRITERS make bit money! Frtt details; 
Tek Pubs, Box 477BP, Santa Clara, CA 95054. 

PLASTERCRAFT!!! Profitable home business. Molds 
available. Details: lynnette, 6251C Mentor Park. 
Mentor. Ohio 44060 

JOT OF AUTOMOBILE REPAIR: How to Repair Cars 
for Fun and Profit. $8 95. Postage Free. IM 
Publishers. 3165 Adeline, Berkeley. Calif. 94703 
$50,000 A YEAR as a painting contractor. No 
business experience needed. Free Information. 
Paint Contractor’s Institute. Box 528, Deerfield, 
a 6001 5_ 

PEOPLE Nationwide following scientist's Bril- 
liant Money Discoveries. Free Facts. ARAVS, c/o 
News Service, P.O. Box 4830, Overland Park. Ks. 
66204 



GUMMED LABELS 



1,000 Oeluxe Gummed Address Labels $3.00. 
Free Literature. Acme, 55 Tomoka, Pittsburgh, 
Pennsylvania 15229 



CHESS Candle "Figurine "Moulds Send $1 For 
Catalogue To: Arttex. 11 Oakmeadow. St. Catharines. 
Ontario, Canada L2N 5X6 



SALESMEN — DISTRIBUTORS 



GIFT SHOPPING 



SWINGLESS GOLF. Brochure Free. Write: Pokolf. 
P.O. Box^49C. Starke. Fla. 32091. 

FREE Gift Catalog. SAW Enterprises, 1389M Munro 
Avenue. Campbell. California 95008 



FREE Sample! Full size Miracle Cleaning/Polish- 
ing Cloth! St. 49 seller pays 540% profit! Terrific 
demonstrator Every surface sparkles in seconds 
Exclusive territory, send 25( sample postage. 
Barry. Dept 48100. 1312 Washington. Saint Louis. 
MO 63103 



SALES PEOPLE, DOUBLE TOUR SALES or your 
Money Beck! Proven Methods direct from Author of 
25 Years Sales and Purchasing Management Ex- 
perience. $8 95. Sierra Press, P.O, 93, Proberta, CA 

96078 

SELL SENSATIONAL LOW COST BURGLAR ALARHI 
lightening seller. Exceptional margin. Samples for 
trial Northwest Electric. Ave. 2121, Mitchell, S. Dk. 
57301 



MAKE EXTRA MONET DURING VDBR SPARE TIME! 

Show our New Line ol Calendars, Pens and Popular 
Advertising Gifts to local firms. Prompt, friendly 
service from small town AAA-1 Company In our 
71st year. No investment or collections. Weekly 
commissions. Be your own boss. Full time potential. 
No experience necessary. Write to: Frank Buckley. 
NEWTON MF6. CO., Dept. PMC-10, Newton. Iowa 
50208 



SALES leaders WANTED! Distribute finest qual- 
ity Food Supplements. Natural Cleaners, Skin Care 
Unsurpassed Marketing Plan, Bonus Structure. Bro- 
chure. ENHANCE MARKETING, Box 91. Brigham City, 
Utah 84 302. 



AGENTS WANTED 



INEXPENSIVE, Beautifully Displayed. Unusual 
Jewelry Item. Excellent Money Maker. S. Kurman, 

949 Broadway. New York, N Y. 10010 

PRINTING Advertising Salesmen— Excellent money 
making sideline selling Decalcomama Name Plates, 
small quantities. Advertising Specialties, sign let- 
ters. Free samples. Ralco XL. Boston. Mast. 02119. 

SPRRE TIME CRSH. Sell famous Hanover Shoer 
Samples, sales kit free. No experience needed. No 
age limit. Big commissions. Hanover Shoe. Dept. 
2748, Hanover. Pa. 17331. 



MAKE MONEY IN SPARE TIME. As a subscription 
sales representative to r leading national magazines, 
you can earn generous commissions while learning 
the art of selling. Instructions and supplies will be 
sent to you tree. Send this ad with your name and 
address to: POPULAR MECHANICS, Dept. AB-L. 250 

W 55th St., New York, N Y.10019. 

INSTANT SALES MAKE COLD CASH Make up to 
$150 on single sales for Chemical Ice Melter de- 
veloped by national manufacturer. Ideal product 
for fall and winter Income. One second demon- 
stration sells factories, storekeepers, drive-ins, 
banks, shopping centers, schools. One of a kind 

{ uarantee. Commissions advanced weekly Free 
It. write: Pace 49. Oept 210, Blst A Indiana. 
Kansas City, Missouri 64132 



BUSINESS OPPORTUNITIES 



IMPORT-fxport Opportunity Profitable World Wide. 
Mail Order Business from Home, without Capital. 
We ship plan for no risk Examination. Experience 
Unnecessary. Free Report Melllnger. Oept. C270A, 
Woodland Hills. California 91367 

FREE MONET REPORT! 5,000 unique money sources 
for new or existing businesses and personal loans 
Borrow from home. Competitive rates. Fascinating 
moneymaking opportunities also available Work 
from home. Own hours. No experience. Proven suc- 
cess formula. National Company will assist every 
way possible. No Gimmicks! Write: DFC, Oept. 
10-B-10. 1145 Reservoir Avenue. Cranston. Rhode 

Isla nd 029 20 

BECOME Tai Consultant. Our students earn $1,000- 
$3,000 every tax season preparing returns evenings. 
State approved National Tax School. Mousey 2KM. 
New York 10952. 



MAKE 2 to 3 times your cost on hundreds of 
products Gilt Items, novelties, toys, carded mer- 
chandise. 1001 others. $2.00 brings giant catalog, 
refundable on first order. ARISTA MERCHANDISING 
CO., Dept PM-10. 1062 Silver Stallion Dr.. Vista. 

Ca. 92063 

ASSEMBLE Wood Lamps for Cash. Free Details. 

Mult i serv. Box 764PO, Lincoln, Mass 0177 3 

MAKE Big Money as a Financial Broker. Start part 
time from home. Free details. Capital-MlO, Box 
339, Hampton, HJ 08827. _ 

MAILORDER Opportunity! Start profitable home 
business without experience or capital. Write for 
free book, case histories, plus complete details. 
No obligation Mail Order Associates. Dept. 661. 

Montvale. Ni 07645 

ABANOONCO INDUSTRIAL SILVER— take It! Ob- 

tails M etals. B ox 548, Woodvitle, Texas 759 79 

piano Tuning learned quickly at home! Free 
information. Empire School, Box 1014. Jupiter.- 
Florida 33458 

BECOME REAL ESTATE INSPECTOR - $100 00 
HOURLY Potential, Be Boss. Pert, 'Full Time. Home 
Operation Eliminates Investment. Simplified In- 
struction, Forms. Assistance Free Information. Box 

418-M014, Su llivan. MO 63080, 

SELL Information By Mall. Jones. Box 24484, P10, 

Vancouver, Canada VST 4E1 

OUTSTANDING Ground Floor Opportunity - Unique, 
Exclusive Products Everyone can use. Begin Part- 
Time. Grow into Full-Time No Investment other 
than Small Inventory Chance of a Lifetime? Find 
Out! Sales Information Kit. $3.95 Products Trial 
Kit. $12 95 TCIF. P.O. Box 2542, Muncie. Indiana 

47302. 
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BUSINESS OPPORTUNITIES 
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BARTENDER, Learn It Home. Lynn's, P.0. Bo« 

711. Metairie. LA 70004 

FANTASTIC Profits Sellinf "How To" Books from 
your Home. Easy — Get tree Detain Now. 
Hambaugn Printers. 8900 North Central, Suite 

406- A. Phoe nix, AZ 8507 0 

PICTURE Framing — Profitable lull or spare-time 
business. Easy to learn with handbook-course 
"Guide To Picture Framing Profits." $3-00 Guaran- 
teed. Free framing-supplies catalog included Japs. 
126-PM Seventh North. Hopkins. Minnesota 55343 
ASSEMBLE PRODUCTS AT HOME. Many opportune 
ties paying High Weekly Profits presently available 
without investment. Write: Businesses, 92B 

Brighton 11th. Brooklyn. New Yor k 11235. 

vending Machines. No selling. Routes earn amat- 
ing profits. Big catalogue Free. Parkway Machine 
Corporation. 1930PMB Greenspring Drive, Timonium, 
Maryland 21093. 



REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WRITE: HYDRAULIC PARTS SUPPLY. BOX 4137. 

BROWNSVILLE. TEXAS 71 MB. 

PIANO Tuning quickly learned with home study 
courses. Diploma granted. American Tuning School, 
17050 Teller Drive. Morgan Hill, Calif. 95037. 

A MATINS! $265,000 Yearly with classified ads 
Free Proof for Stamp Moneycraft, PM-10, P.O. Bos 

845. Ceres. Ca. 95307 

SURPRISE EVERYBODY. Become Notary Public now. 
We guide you, free. We sell notary needs. Raise your 
image, job value, income. Assistance nationwide. 
Brochure: Gulf. 234 Club-A, San Antonio, Tesas 

78201 

188% Profit Unique BIRTHDAY REMINDER CALEN- 
DAR Sells on Sight. Calendars, Bos 802-P, Brigham 

City. UT >4 302 

VINYL'S Where The Money is! Professionally re- 
pair. refimsh. recolor furniture, luggage, car tops 
Quick, easy Two small $20 Jobs a day earn you 
$1,000 a month. Homes, cars, offices, restaurants, 
unlimited customers. Start earning after a few days 

S ractice. Sensational details Iree. VIP. 2007 

lontrose, Chicago 60618. 



$700 Per month earnings possible filling out in- 
come las forms at home or tas office during tax 
season. We show you how. Simple, quickly learned. 
Details mailed free. No salesmen. Hurry Big 
demand. Federated Tax, 2065 Montrose. Chicago 
60618 



$92.00 From Square Foot Plywood. (Huge Demandl. 
Revealing Proof 25C (Refundable). Woodwin, 

Bridgewater. Mass. 02324 

TAKE Catalog Orders. We drop-ship 2500 best- 
selling specialty products. Lowest below wholesale 

S rices, Immediate delivery. Spectacular home 

usiness opportunity. Free Book. SMC, 6061 De Soto 
A ve.. Dept. 20-94, Woodland Hills, CA 91365. 

ARAB BUSINESSMEN Have Money to Buy & Invest 
Top Finders Fees Paid. IMEA. 10-OPMI, P.O Box 
5127, Huntington Beach. CA 92646 
BECOME Loan Broker American Business Finance, 
22 Gerdes. Verona. New Jersey 07044 
SET RICH!! secret law smashes Debts — brings 
Cash and Credit. Details Free! WealthKit, Box 350-B. 
Billings, New York 12510 



ERASE DEBTS with little known law — CREATE 
Wealth!! Details FREE! Blueprints. #810, Box 100, 

laGrangeville. N Y. 12540 

WOODWORKERS - Turn $4 material into $34.95. 
Free Brochure! Pine Shop. 78P, West Peterborough, 
New Hampshire 03468 

START Profitable Service Business Easily! Alena, 
Box "A", F armingville. New York 11738 
SELL Books By Mail. Complete Dealer Set-up — 
2SC Midwest, Box 44-R2PM. Shawano, Wisconsin 
54166. 



PROJECTION TV . . . Make $200 4- per evening 
assembling projectors . . . Easy . . . Results 
equal to $2,500 projectors . . . Your total cost 
less than $15 00 . . . PUN, LENS A Dealer's 
Information $14.00 . . . Illustrated information 
FREE . . . MacrocomDOi, Washington Crossing, 

Pennsylvania 18977 

"MAIL Order Representatives. $150. for supplies. 
Free Brochure AUOIT CONTROLS. Inc., Dept 40. Box 
23339. Ft. Lauderdale, FL 33307" 

PERSONALIZED POSTERS, photos all sires' Earn 
Money from home! Free Samples Including "Profits 
in Pictures”. Postermatic 01-A10. East Providence, 
Rl 02914 



make big money in jewelry . . . fall or apart 
time. Starter kit $1.00 (refundable). Nasco. 310-AXB 

Lincoln, fox Rivet Grove. Illinois 60021 

MAILORDER — sell hi-profit products. Everything 
supplied— impressive catalogs, photos, mailing lists. 
No merchandise Investment — we dropship. Cift 
Guide. 5818 Venice #689, Los Angeles. 90019 
14K GOLD, sterling Silver Jewelry. Make 250% 
Profit. Send $1 00 (refundable) for Catalog Courtesy 
Gems. 1634 Bogart, Bronx, NY 10462 
LIMN The secrets of repairing junk batteries 
"Fabulous Profits" small investment. Apex 
Engineering, 5454 Bolsa. Atascadero, Calif 93422 
"EVERYTHING You Ever Wanted to Know about the 
Mail Order Business." $5.00. Oealers Wanted. Des- 
criptive Literature Free. Neil H. Tasker, Shamokin, 
Pennsylvania 17B72 

WOODWORKERS: Detail drawings of seven mailbox 
post designs with Information on marketing and 
manufacturing. Net $1,000. monthly. Send $7.00 to: 
Woodpost. 724 Scott Street, Charleston Heights, 

South Carolina 29405 

START Bicycle Repair Business! Three manuals 
$9.95. Free details. Bicycles. Box 4552. El Paso. 
Texas 79914 



I MADE $40,000 Year by Mailorder! Helped others 
make money! Details 25C. Torrey. Box 318YY, 

Ypsilantl, Michigan 4 8197. 

2008% Profit Sailing Health Reports With Re- 
printing Rights. Details. Mitchell, Box loss hrp, 

Benton. AR 72015. 

MAKE $18,000.00 per year selling books, news 
letters, and business information directly from your 
own home. Be your own boss! Free brochure tells 
how! Seven Seas Publishing. Dept DIO. P.O. Box 
434-1, Station D. Hamilton. Ontario. Canada LBV 418 
CHIMNEY SWEEPING7 High profit business' 7 Free 
information! Michael lames Chimney Sweeping. 
Box 1078-PM, Aptos. CalilO'hia 95C03 
$500.00 monthly dipping newspaper items, ex- 
perience unnecessary. Free Details. Colonial. 1108 
Colonial. Inkster. Ml 48141 



816 Money can be made in your spare time 
"President". "Private”. The Rubber Slamp Field 
could be "Your Breakthrough". Particulars Free. 
Write: Steve. Room RC-2-IJ. 1512 Jarvis, Chicago. 

Illinois 6062 6 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shows you how to start your own 
business with Classified Advertising ONLY $1.00 TOR 
BOOKLET — ($2.00 coupon refundable with first 
order) H E. KAPPEL, POPULAR MECHANICS, DEPT. P, 
224 WEST S7TM ST.. NEW YORK, NT 10019 
FREE Report: "Explosive Information Age Money". 
Make $20,000 - $75,000. Professional Reveals Se- 
crets Cummins. Box 20683(PM), San Diego, 
California 92120 

F-A-M-T-A-B-T-l-G S-U-R-P-L-U-S BARGAINS! FREE 
DETAILS! "MONEYMAKER". BOX 9927S-SI, SAN 
FRANCISCO. CALIFORNIA 94109. 



MAILORDER $1,000 00 POSSIBLE MONTHLY Selling 
Information, Free Details: AR Enterprises, Box 92-AB, 
Bronx. New York 10465 



MAKE Money in Import Business! Booklet $1.50. 
Order Now! liberty House, 839 Liberty St.. 
Meadvllle, PA 16335 



$480 Weekly Home mailing program Coodworld, 
Box 26233 R, Tamarac, Florida 33320 
FREE Mailorder Dropship Business Journal! Mailer's 
World. Box 1355K. Sioux Falls, South Dakota 57101. 

LEARN Sewing Machine Repairing. Men Women 
lucrative Profits. Gresslln Correspondence School, 
Box 927 , Spencer, Iowa 51301. 

MARE $2,000 00 MONTHLY. Spare time Unique 
proven enterprises. No selling. No Capital to start. 
Free brochure. Kashbuilder, Box U32-19K 
Indianapolis, Indiana 46225 
MAKE $15 00 Hourly Building Custom Luggage’ 
Cases at Home. Huge Nationwide Demand. Fill Mail 
Orders. We supply Materials. Instructions . . . 
Everything. Free Details. Customcase, 6067 De Soto 

Ave . Dept X20 -94, W oodland Hi lls. CA 91365 

WOODWORKERS - Start profitable business making 
unusual gilts, decorative novelties Easy!'!! Every- 
thing explained!!! Free details Williams, 32P Titus. 

Glen Cove, NY 1 1542 

EARN Top Commissions ONermg Leases and Loans 
to Physicians and Dentists. Free Details. Hempet 
Financial. 10880 Wilshlre Blvd , Dept Q, Los 
Angeles. CA BOOR* 

AMAZING! I make thousands in mailorder — will 
help you start! Write: Bryan, Box 2880PM, Chula 
Vista. CA 92012 



240 POPULAR MECHANICS 



CAN you Type? Public Stenography business in 
your own home. Start small and grow. Detailed 
instructions on all phases Send $6.00 with name 
and address to: Gemini II, Box 9214. Wyoming. 
Michigan 49509 



SMALL BUSINESS MONEY. Get $5,000 to $10 
million. Thousands sources. Buy, sell, expand. 
Write: Counselor— 1 7C. Kerrville, Texas 7B02S. 



GET IN THE SWIM Large Profits In Swimming 
Pools. Details $1.00. WBC. 2020 East Central 
Wichita. Kansas 67214 



RECESSION-Depression "Proof" Business! s A.S.E. 
$1.00. Patricia. 22891 Via Santiago. Suite 11. 
Mission Viejo. Calif. 92691 

TREE BOOKS 2342 Unique Proven Enterprises 
Fabulous "unknowns,” Second Inflation Income. 
HAYIINCS. Carlsbad, CA 92008 

SUCCESS Can be Yours! Straightforward Book 
Shows How to Select the RIGHT Small Business 
Opportunity for You. Send $1 7.95. (30 Day Guaran- 
tee). Business Aids, Meigswood-B, Madison, CT 
06443 



RELAX and Get Rich! Easy Proven Method can 
be your Formula for Success Intermall, Dept 
DiOA. 3465 Ave ley Place, San Diego. CA 92111. 

I MAOE $1 million Finding capital for local mer- 
chants 6 businessmen Helped others start. No 
telling. Write: FBA-12, Kerrville, Texas 78028. 



FREE Information!! Strike It Rich Selling Books 
By Mail! Harrison. 213 Indian Lane. Media, PA 
19063. 



999 Low Capital Businesses. Free Details. Horn, 
542 Seneca. Dept. PM1080, Aurora. III. 60506. 

EARN $175 weekly at home guaranteed. Free 
information. SIR, 470 Granville Street, Suite 315, 

Vancouver. British Colu mbia V6C 1V5. 

TURN 5.000 Names into $50,000. we buy all you 
collect. Detail $1.00 (Refundable). Colbert, Box 
674-AZ. Richmond. California 94808. 



DISCOVER FORTUNE Hidden In Classified ads — 
$5,000 Weekly Potential Selling Information! Frae 
proof. Riintree S901, Box 23143, Milwaukee. 
Wisconsin 53223 



BEAT Inflation and Get Rich! Free Details! BM, 
Dept. Dl, 247.9th Street, Quebec. P Q Gil 2N3 



“FREE" Jewelry-Rmgs-Watches Sales Kit. Make 
600% Profit. Spot light /PM 1080, 156 fiflh Avenue, 
New York. NY. 10010 



WASH FOR PROFIT! START-UP MANUAL FOR UN- 
CULTIVATED BUSINESS SERVICE. SR.BO. NATIONAL 
SERVICE INSTITUTE. T67B3 BUCK Bl.. HUNTINGTON 
BEACH, CALIFORNIA, 92947 

CHRISTMAS Profits. Ornaments. Patterns Instruc- 
tions. $2 96 Ellison, 1250 Emerson. Denver. Colo. 
80218 



SELL PNOTOS - MAKE MONEY WITH TOUR CAM- 
ERA. OVER ONE MILLION PHOTOS AMO COLOR SLIDES 
ARE BOUGHT BY NEWSPAPERS AND MAGAZINES 
DAILY. LEARN THE TYPE OF PHOTOS THEY WANT ANO 
HOW TO SUBMIT THEM 4 WHAT THEY PAY FOR 
THEM. REPORT INCLUOES DIRECTORY OF WHERE TO 
SELL TOUR PHOTOS. PLEASE MAIL $2.00 IN CHECK 
OR MONET OROER. NO C.O.D. TO: HAWES 4 CO., 
DEPT G-, SALES 01V 101 W. BELT RO., BAYOU LA. 
BATRE. ALA. 36509. POSTAGE IS INCLUDED. 



MAKE Durable Building Plastic Easily. Waterproof, 
Fireproof. Economical. Bays Laboratory. 2086 - 2075 
Drive. Cedaredge, CO 81413 



BUMPER STICKER PRINTING DEVICE. Cheap. Sim- 
ple, Portable. Free Details Bumper, POB 22791 
(GG). Tampa. Florida 33622 



NEWEST FINANCIAL SERVICE and INDEPENDENCE 
METHOD INCOMPARABLE "BUSINESS FINDS ". PH D. 
DIRECTED EARN $7,200 in 90 days. Write: Kiel 
Associates. 2719P N.colet. Green Bay. Wl 54302. 



MORE $$$$. Tried and Proven Ways lor Making 
It Big in Your Spare Time, lynnmark. Box 2922G. 
Livonia. Ml 48150 

MAKE $1500 per month and more, part-time. 
Amaiing new Cork-Saal Roofing needed by every 
mobile home owner to reduce noise, stop leaks, 
rustproof. Sensational demand Fast sell. Big re- 
ferral business. Kit Free. Pace. Dept. 702, 81st. 
4 Indiana. Kansas City. Missouri 64132 
GUARANTEED Weekly Income of $238.00. Work 
At Home Earnings Guaranteed. SIA, Box 182PM, 
Quitman. Texas 75783 

MAIL OROER SHORTCUT! SAVE TIME! SAVE MONEY! 

Valuable Guide to over 50 Popular Publications Ac- 
cepting Classified Advertising. Current Information 
on Rates, Deadlines, Minimum Insertions, Submis- 
sion Tormats. Circulation Figures, Names. Addresses, 
etc. Try us! Send $5.00 to: New Spectrum Research. 
Box 4277. Falls Church. Virginia 22044 
MAILOROER MAKE $2,000.00 MONTHLY selling in- 
formation! FREE details MIS, 2385 Roscomart, 
0-11-1410. Los Angeles. California 90024 
UNLIMITED INCOME Selling Proven Gift items. 
Jewelry (Friends. Stores, Flea markets. Mailorder). 
Wholesaling Details. Wilcoxen Enterprises. PM-3, 
784 Shard. Fremont. CA 94538 
START a mail Order Business in Australia. Little 
Capital Needed Write for TREE Booklet: Australian 
Mail Order Manual. Box 389, Castle Hill, 2154, 
Australia. 



$20,000 - $100,000 YEARLY. Start your own JANI- 
TORIAL business. Write: CleanPro. P.O. Box 

17080-PM10. Portland. Oregon 97217 
SERIOUS MONET in Wholesaling Specialty. Gift 
items to Retell stores. Send $10.00 Refundable 
Good Faith Deposit for Full Set up. Dept. P, 
CMC International, P.O. Box 784, Maywood. NJ. 
07607 



START Your Own Business Immediately little 
cash. At home. Rush Stamped addressed envelope. 
Gilbert Company, Box 534, Engle wood. Colo. 80110 

EXTRA MONEY 0PP0RTUNTTY!$t2,0O0 Yearly Pos- 
sible. Sparetime Home Mailorder Business Selling 
Information. Alpha Omega. 416AO Jeffries, Monrovia. 
California 91016 

FINANCThc Available - Unlimited Amount V 
Funding Feasibility Analysis. Demadett, Box 380751, 
Miami, FL. 33138 

MAKE $2000.00 MONTHLY! BECOME OUR DIS- 
TRIBUTOR Massplan (87). Box 1439, Edmonton, 
Alberta TSJ 2N5 



DILIGENT? Mailorder information - Write: 
McCarthy Enterprises, Box 330, O akdale, N.Y. 11709 
OPPORTUNITY of _your lifetime, Don't miss. Free 
information. Life Management Society, Box 492U, 

Partin, NJ DB B59. _____ 

INCORPORATE? ROHAN ZA ON ROONDOGGLE? At- 
torney eiplains advantages, disadvantages . . . 
Si. Crane’s Cuides. Box 20311-6. Columbus, Ohio 
43220. 
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BUSINESS OPPORTUNITIES 

(Ceetieued freer >rtcrin| HI*) 



RECYCLE TIRES! Highly profitable products made 
easily at home from discarded tires. Booklet e«- 
plailU fully. 15 00 R. M. Co., Box 216pm. 

Randolph. New York 14772 

■ILLS? Take Action Now! Start Your Own Mail- 
order Business. Free Information! JCA Wholesaler, 

P.0, Boi 502. J amaica, N.Y. 11411 

START Your Own Home Business! New Book Shows 
You How! $3.00. Ram, Box 486-PJ, Brooklyn, N.Y. 

11230. 

HUGE Profits, Easy Money Making Opportunity, 
Details: Diamond-A, Box 996. Diamond Springs, CA 
•5619 



Sioo A Day Wholesaling. Free Brochure. Thomas 
Co.. 27 Neal St.. Brockton, MA 02401 
MIU Profitable Wholesaling Business Free De- 
tails. Wholesaler Associates, Dept. PM100, 50 

Woodard Road. West Roxbury. Massachusetts 02132 
INSTALL BURGLAR ALARMS Without Previous Ex- 

K rlence Or Costly Equipment. Big Profits, Free 
tails: ALEXANDER ELECTRONICS, 3511 Otis, 

Warren, Midi. 4B091 



$700 WEEKLY IN WHOLESALES! Free Details. 
Or $10 (Refundable) For Complete Set-Up. • Galaxy 
International, 3301 Chippendale, Philadelphia, 

Pennsyl vania 19136. 

MAKE 2 00 3 TIMES YOUR COST ON HUNDREDS 
OF PRODUCTS. Gilt Items. Novelties. Toys. Carded 
Merchandise, 1001 Others. $2.00 Brings Giant Cata- 
log, Refundable on First Order. 475 W. Shaw, 

PM1QBC, Fresno, CA 93704 

$1200 MONTHLY Possible Raising Earthworms for 
us. free Details. Baker Enterprises, Box 149P, 
Millersburg, Ohio 44654. 



MR MONEY IN MAIL ORDER. Interested’ Don't be 
ripped off! First read "Why You Fall" — Begin- 
ners Guide to Mail Order $2 00 Valley Store, 45C 
Everett St.. Norwood, NJ. 076a 



$2.00 Lists Your Name Sent To 1,000 Importers, 
Jobbers, Mailers for One Year California Pacific 
Mailers. Clayton. CA 94517 



MONEYMAKING OPPORTUNITIES 



21 IDEAS TO start your own business with little 
or no money Send $9.95 to: I0EAS, 24B51 Acropolis. 
Mission Viejo, C a. 92691. _____ __ 

FREE DETAILS. Name your Income. Grow big 
fast. Guaranteed. Write now. Herb’s Gifts, Rt. 

6, Box 571, Bassett, VA 24055 

MONEY! Earn Triple your Cost on Thousands of 
Products! Literature $5.00! Gene Glass, 8 West 
118th Street. Suite 6B. Dept. 0PM, New York. New 
York 10026 

A SOLO MINE IN YOUR GARAGE . . Guidelines 
To Profitable Garage Sales . . . Free Information. 
PETE BYRD, 1829 Front G4, Durham. N.C. 2770$ 

EXTRA MONEY: COPYRIGHTED REPORT. 8M0-98T. 
$2 50. SELVON RAMRAJ, 610 GARDEN STREET, 
HOBOKEN. NJ 07010 

CANADIAN MILLIONS in mail, instant money info 
Write: Millions, Oept. P.M. Box 6722, Station A., 

Toronto, Ontario M5W 1X5 

EARN EXTRA MONEY at home. Proven program. 
Free details BMO Enterprises. Box 8129-C, 
Kitchener, Ontario N2K 2B6 
FREE SAMPLES. How to win contests. HSB, Box 

1038. Langley Park. M D 20787 

MAKE Statuettes. Novelties, Imitation Marble 
Sell to Stores or Start Gift Shop Details 25 ( 
Marblelrlng, P.0, Box 1178, Ballwin, Missouri 63011 
$48,000 In Three Weeks Possible! Gene Sanders, 

1316A Lyric, Fort Worth, Texas 76134 

COLLECT Names!! Guaranteed weekly income. 
Beginners welcome. Free supplies: CMO, Box 

171-PM, Natalia, TX 7 8059 
$94.30 Daily Starling next week No mailorder 
swindle or stuffing envelopes Ripoff! For informa- 
tion send ISC poststamp: Sbiamexs, Drawer 4099. 
Vblley Village. Ca. 91607 



RUT RARE COINS WHOLESALE! Booklet tells how. 
$3.00 postpaid Mike Thorne, Drawer KQ3, Mississippi 
State. MS 39762 

NEW Discovery In Battery Reconditioning . . 
Eighteen Months Guarantee Means "Big Profits 
Fast." Eloctone. 7415 Gable Drive, Little Rock. AR 
72205 



WIN Sweepstakes Consistently! Free Report Shows 
How 1 Sunnyside, Box 29-PMJ. Lynn , MA 0 19 03 
REPAIR Typewriters Inexpensive course quickly 
trains Free booklet. Athey. A10, Tarentum. PA 15084 
FREE REPORTS!!! Millions in m4ilT"Home mail- 
ing^i program". CWA, Box 6792-PM3. Atlanta. Ga 

OR MONEYMAKING REPORTS YOU CAN REPRINT. 
SELL, 100% PROFIT! GROVE PMI080, 6519 HAZEN, 
HOUSTON, TEXAS 77016. 

PLASTERCRAFT! Moneymaking home business. De- 
tails. Mailway. 24949-6FI0, Nashville. Tn. 37202 
WE BUY NEWSPAPER CLIPPINGS o! Wedding An- 
nouncements for $1.00 each. Instructions $1.00. 
Clippings. Box 491-PM, Gatesvllle, Texas 76528. 

SPARE time fortune in Vinyl Repair. Huge demand 
creates exceptional profits. We supply everything. 
Details free. VIP. 2062 Montrose. Chicago. 60618 



TOUR Own Manufacturing Business: Free! We 
supply all equipment and know-how, Free details: 
Kef^ Room MC-2-JJ, 1512 Jarvis, Chicago, Illinois 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shows you how to start your own 
business with Classified Advertising ONLY $1.00 FOR 
BOOKLET — ($2 00 coupon refundable with first 
order). H.E. KAPPEl. POPULAR MECHANICS. OEPT. P, 
224 WEST 57TH ST., NEW YORK. NY 10019 
HOW To Make Money RWS, 1850 W. Wetmore, 
Tucson. Arizona 85705 



MAKE Big Profits Publishing 80 Popular Reports. 
Write: Research, Box 4381, Pensacola. FI. 32507 
DOLLARS Galore. Free Information. George. 1450 
E. Harmon R104B, Las Vegas, Nevada 89109 
SPLASH DOWN ON PROFITS, Fast Growing Busi- 
ness. Swimming Pools. Free Information. WBC. 

2020 £ Central, Wichita, Kansas 67214 

I MADE $1 million finding capital lor local mer- 
chants and businessmen. Helped others start. No 
selling. Write: FBA-12A, Kerrville. Texas 78028 
SELL Booklets By Mail! Wge 900% Profits. 
CMP-PM, Semmes, 4. 36575 



FREE OETAILS. Money Making Opportunity for 
Average Person. Slater, 20500-P Hempstead. 
Houston. TX. 77040 



MONEY from classified ads. Inflation proof plan 

R lus six formulas. Rush $1 00 to: "Prosper". 3133 
lest Lome Lane, Phoenix. At. 85021 



$1.00 PUTS YOUR Name in Hands of 1,000 FIRMS 
Eager to Send you Offers samples, opportunities. 
SHIELDS MOP. 18635 Groverdale. Covina. CA 91722 

BE YOUR Own boss' Wholesale quality merchan- 
dise. Giant catalog. $2 (Refundable). McKinley. Box 
13298P. Chesapeake, VA 23325. 



SECURE STOCK MARKET PROFITS. Reduce Losses. 
My Successful, Simple Investment Rules can Bene- 
fit You! Exciting Details (Airmail) $2.00 — K. Hall, 
Sycamore House, 509 Chester Road. Woodford, 
Cheshire, England. 



TURN 5.000 Names into $50,000. we buy all you 
collect. Detail $1.00 (Refundable). Colbert, Box 
674-Z, Richmond. California 94808. 

PROSPER WRITING LETTERS! Free Oetalls. 
Wordshop, 7219-0 Promenade. Salt Lake City. UT 
84121 



GIVEAWAYS! Government Private Handouts. Loans, 
Money-Making Opportunities, Insider's Informa- 
tion. Revealing Details $3 00 for Manual. Box 
570832. Miami, Florida 33157 

NEED CASH? $15 • $25 for Class Rings. Also 
Buying Wedding Bands, etc. Send to: JSS. P.O. 
Box 2731, lakeland. Florida 33803. 



EARN Money Collecting Names! Write: Dolores. 
104 Third. Salem. Missouri 65560. 



MUSHROOMS MAKE MONEY. Huge profits . . . 
New ag-system . . . Ground-floor Opportunity . . . 
No Fertilizer . . . Grow Japanese Shiitake . . . 
Secrets Revealed . . . $3 98. Horizon. Box 4642PM, 
Areata, Ca 95521. 

INCREASE Your Income! Unlimited spare-time op- 
portunities! For sample. $2 to: Money-Making Magic, 
722 NE Paloma. Gresham. OR 97030 



MELODIOUS Six Note Island Wind Chimes. Plans, 
instructions to make chimes and make jig for mass 
production plus one sample sales chimes lor $24 95 
plus $1.50 handling. Produce dozen or more in 
eight hours with locally available Inexpensive ma- 
terials. Retail $19 95 each: wholesale $144. /dozen; 
$78, /half dozen. Sell to Lawn. Garden shops, clubs, 
fund raising. Christmas gift sales, etc. Island 
Chimes • PM, P. 0. Box 31156, Charleston, S. C. 
29407 



"HOW To Win Contests! Amazing Professional 
Secrets Revealed!" $3 00. Boi 714. Succ Cote 
St-Luc.. Montreal H4V 2Z3 

$629 WEEKLY! MAILING LETTERS. FREE POSTAGE. 
SUPPLIES $20 BONUS Publishers. Box 8AA. Broken 
Arrow. OK 74012 



BECOME FINANCIALLY INDEPENDENT, 50 Mail Or- 
der Experts Reveal Success Secrets FREE INFOR- 
MATION. New Trend, 2035-M Ventana Way, El Cajon, 
California 92020 



MONEYMAKING Mail Order Manuals. Free Informa- 
tion. Harris. Box 101-A, De Soto. MO 63020 



OVER 1,000 Extra Income Ideas. Information for 
ISC stamp Jay Yocum, Clayton. California 94517 



$1000 weekly Possible Collecting Names. Free 
Details. Godwin. Box 1S083P, Fort Worth. Texas 
76119 



NEED MORE MONEY? Examine over 1.000 ways to 
earn it full time, spare time, part time on week- 
ends! Get 5 issues of Opportunity Magazine Free! 
Write: Opportunity. Dept. 568. 6 N. Michigan, 

Chicago. II 60602 



EARN $80,000 YEAR BUILDING STAIRS I'll show 
You How Easily. Send $2.00 (refundable) Stairs. Star 
Route Box 83T, Bridgrville, California 95526 

IMPROVE. Interesting. Illustrated Self-improve- 
ment Book Catalogs. Send $2 00: Mae Carter. 604 
Ferris, Ypsllantl. Michigan 48197 



RABBITS — CHINCHILLAS — 
FUR BEARING ANIMALS 



AMAZING Profits' $10,000 Yearly Raising Rabbits 
for Wool and Breeding. Details— $2 00 American 

Angora, Malta 12. Montana 59538. 

$900 $ 1000 Month Plan raising Rabbits for us' 
Free details. White's Babbitry, PM, Hudson, Ohio 
44236. 

RAISE RABOITS SUCCESSFULLY 68 Page Booklet 

Tells How S0< American Rabbit Assn., HI, P.O. 
Box 426, Bloomington. Illinois 61701 



EARTHWORMS, LIVE BAIT 

FREE Literature Profitable Business Raising Fish- 
worms, Crickets. We teach you how to Raise and 
Sell. Write Today. Carter Fishworms, Plains, Georgia 
31780 



POULTRY & GAME BIROS 



FREE COLOR GAME BIRD CATALOG. Fun & Profit. 
Gifts for your sportsman. Source for Incubators, 
brooders, hatching eggs, books. Marsh Farms, P.O. 
7-FF. Carden Grove. CA 92642 



OF INTEREST TO ALL 



NUCLEAR FALLOUT 8 BOMBSHELTERS S SUP- 
PLIES - For Home 4 Industry. Survey Meters to 
Fallout Suits, Hand Cranked Ventilation System 
Blowers and Filters. We sell Steel Shelters. Send 
$2.00 for Complete Catalog. Nuclear Fallout S 
Bombshelter Supply 8 Construction Company, R.O. 
1. Box 151. Muncy Valley, PA. 17758 



HELEN Keller s Religion Helped Her You. Too? 
Swedenborg Information, Bryn Athyn, Pa. 19009 
TOXICOLOGY: Know effects of drugs and chem- 
icals. Scientific literature surveys: Send $30.00 
and compound name; additional compounds $20.00 
each Kemlc Bioresearch, Box 878, Kentvllle, N.S., 
Canada B4N 4HS. 



HOW TO PROTECT YOUR HOME FROM INTRUDERS, 

SI .00 Cary Miller. Dept. PM10, 2745 Dwight Ave., 

Dayton, Ohio 45420 

GENUINE VOLCANIC ASH! From the Mount St. 
Helens eruption — May 18, 1980 Send $2.98 -* 

SOC Post Turners Gifts, 1109 Nancy Ave.. 
Newport, Ark. 72112 



FIND FREE FIREWOOO - Also Identifying, Mea- 
suring, Burning, Buying, Rating Charts. Satisfac- 
tion Guaranteed. $5 00. Ellgee. Box 2B25S-A, 
Atlanta. Georgia 30328 



TELEPHONE SILENCER. Easily Attached Flip 
Switch — no sound Flip again— normal ring. 
$10.00. Sullivan House, 6-168 Argo Rd.. Mt. 
Pleasant. Texas 75455 

SAVE ON PRESCRIPTION DRUGS. Complete Home 
Study Course $12.50! Free Details. Thompson 
Associates. 6201 Judy Lane, Little Rock, AR 72209 
LEARN Secrets of Winning Sweepstakes. Bingo. 
Puzzle Contests! Write: Timberhlll, Box 51-P, East 
Aurora. New York 14052 



HOTTEST NEW COLLECTIBLE - BARE GEMS! Detail* 
Free! Taylor's, 113PM Martin. Indian Harbor Beach. 

Florida 32937 

COOD LUCK STONE. Quartz touch stone from 
home of good luck where gold discovered 1848. 
49er's with luck made millions. Only $4.95 for 
pocket or purse Size to: Cood Luck. Dept PM16, 

Box 2151. Placervi lle, Ca. 95667 

NEEO CREDIT? Get a Visa. Master Charge Card 
. . . . with no credit check Guaranteed' It's 
simple, legal. Plus other credit secrets. Free de- 
tails! Send S.A.S.E. to: Inflation Reports, PM-2, 
P O Box 60148 . Los Angeles, Ca 90060 

PROTECT Valuables-slmple to use. Engraver writes 
on any Surface. $2.98. Essentials lltc.. 1624 Mar- 
ket Street. #212 PM2, Denver, Colorado 80202," 

100 Hilarious New Year's Resolutions' $2.50. 
Vector. 3427 Canal #9<PM10), Grandvillt. Ml 
49418 

SAVE YOURSELF AND LOVER ONES IN NUCLEAR 
ATTACK/DISASTER. New Book Everybody Should 
Have. Shows How. Send $4.00 Moneyback Guaran- 
tee! Order Now. Towerhill Enterprises, 1432 Carmen, 

Chicago, Illinois 60640 _ 

FOR Metal Social Security Cerds Send Name, 
Number and $2 00 To: Lewis, 2111 W. 11 St., 
Austin, TX 78703 



MIRACLE Roach Killer, inexpensive. Details $1.00. 
Welly, P.O. B ox 4741. Schenectady, N.Y. 12303 . 

LEARN OEEP RELAXATION. Audio cassette relaxes 
you completely - tenslonfree • then teaches how 
to relax by three-minute method. Easy! Effective! 
$9 95 SSRA. 60 Glenwild Road. Madison, NJ. 07932 
HOW TO KEEP TNI MONET TOU OWE. The Debt 
Collectors Nightmare that's sweeping the country - 
First 50,000 sold in 3 weeks. Years guarantee. 
$12 to: Commonwealth Trading Inc.. P.O. Box 
2225P, Laguna Hills. CA 92651. 



PROTECT your ramily Experienced Lawyer offers 
"Common Sense About Wills" lor $10 00. Box 
22-P, Shelby, N.C. 28150 



EAT BEEF All Year long FOR $40.00. I’ll send 

S ou complete simple way to "Beat The Meat 
acket" Forever Send $12.00 to: Bill Hendricks, 
Rt 3. Box 109AB. Carriere. Miss 39426 

(Contiaoed eu next page) 
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OF INTEREST TO ALL 

(CiatiHM from pnctdiag Ml*) 



GARAGE Sal* Secret!, Plus How to Stop Smoking 
$5 00 J. B Enterprises, 9139 120A. St., Surrey, 

B-C., Canada V3V 4H8 

RESEARCHERS Release Reports Retarding Df- 
TERCENTS, VITAMINS, F00DBARS. Send $1.00 plus 
SASE. "Webb search" Boi 314, Medford, Oregon 

97501 

HOW to talk a POLICEMAN out Of a TICKET!! 
Satisfaction guaranteed! Book . . , $1.00. Tribune 

PlOa, Bos 1 8553, Wichita 67318 

LEARN Wilderness Living Pamphlet Listing, send 
$1.00 Carphil Wilderness Lining. Bos V, Tamarack. 

MN. 55787 

DON'T DIE without a will!! Professionally pre- 
pared will form with instructions protects family, 
$3.00 - Satisfaction guaranteed! Tribune PlOb. 

Bos 18553. Wichita 67711 
"MINDBENDER" Have Fun, Stump Your Friends, 
Relatives. $2.00. "Fun", Bos 1468. Huntsville. 
Alabama 35807 



BE THE Life Of The Party. It s Hilarious; Looks 
Strange, Sounds Great; A Musical Boot, Plans $2.00. 

W. Labbe, Antrim, RR #1, N.S. BON 1Y0 

WIN it AH For you, come home from Las 
Vegas with More Easy to Understand For New and 
Esperienced Players. Moneyback Guarantee. $3.95. 
Uncle Ralph Books, Dept. 15. Bos 2398. Anaheim, 
California 92B04 



RENT OR BUTT A Fact-filled Bulletin to Help you 
Choose Intelligently between Renting and House/ 
Condominium Ownership. Understand Tas Deduc- 
tions, Financing, Inflation. $3.00 Palm, P.0. Bos 

347B6, Bethesda, Maryland 20034 

NEVER WIN CONTESTS! Now you CAR. Money 
Back Guarantee. Send $2.95 Gardenville Enterprises. 
Bos 1S614P2. St. Louis. Mo 63163 



OF INTEREST TO WOMEN 



DEPARTMENT Store Shoppers!!' You can Beat 
Inflation Now!!! Save Hundreds ot Dollars Yearly!!! 
New 24 Page Insiders Report Reveals How to Turn 
Any Department Store into a "Flea Market" With 
Savings of 3315% to 50% and More off on 
Almost anything you Buy in any Department Store. 
Send $3.00 to: Rose. Bos 2698- C Grand Central 
Station, New York 10163 Satisfaction Guaranteed. 

TRY A Sample of A New Biodegradable Household 
Cleaner. Send $5 OO Which Will Be Applied Towards 
First Purchase. Enhance, P.0. Bos 143, Chaska. 
MN 55318 



GOVERNMENT SURPLUS 



DIRECT Buying of Government Surplus from 
D.O.D. & G S A , PLUS contracting for the Govern- 
ment. For Complete Information send $3.00 to: 
The Info Company, P.0. Bos 794, Clovis, New 
Mexico 88101 



"GOVERNMENT SURPLUS DIRECTORY!" . . Buy 

500.000 items (including Jeeps) ... low as 2C on 
dollar! Most complete Information available — 
$2.00 (guaranteed) SURPLUS DISPOSAL. Bos 19107- 
Aj, WASHINGTON. DC 20038. 

GOVERNMENT LANDS FROM $7.S0 ACRE! Home- 
sites. farming, vacationing, investment opportuni- 
ties! "Government Land Buyer's Guide" plus current 
listings — $2,00. Surplus Lands. Bos 19107-AJ, 

WMhinEton. D C. 20 036. 

I960 Surplus Army. Navy store 64 page illustrated 
catalog. Send $1.00. Ruvel, 3037 North Clark, Dept 

J-10, Chicago. Illinois 60657 

NOW TO MAKE MONEY in government surplus 
How to buy and sell . . Directory included . . 
plus more — $4 00 . , Manual, 165-23S-YA Winthrop. 
Taunton, MA 02780 



J-E-E-P-S . , ! $18 88! . . 675.000 Items' Buy 
In Your Area! How! Where! — "Moneyback 
G-U-A R A-N-T-E-E-D 1980 Government S-U-R P-L-U S 
Directory" — including; "Buy G-LANDS," — "G-OII/ 
G-Gas l-O-T-T-E-R-l-E-S," — $2 00 G-SURPLUS, Bos 
2009- E, Syracuse. New York 13220 
JEEPS $52 40, Airplanes $75.01. Boats $7.50. 
direct from government. Directory and Catalog $1.00 
(refundable). Midwest Surplus, Bos 401PM, Dayton, 
Ohio 45401 



DISCOUNT Catalog — Viet-Nam Boots, Canteens, 
Jackets. Knives, Packs, Helmets. Send $1.00 Re- 
fundable. Dixie Military Surplus. Bos 8149 PM, 

Nashville. Tennessee 37207 

J-E-E-P-S.!! CARS.!! UNDER $20 00!! MUCH MORE. 
850,000 ITEMS!! COMPREHENSIVE DIRECTORY TELLS 
HOW, WHERE. YOUR AREA!! $2.00!! MONEY BACK 
GUARANTEE!! Surplus America, Department C-10. 
Boi 20390, Jackson. Mississippi 39209 



J-E-E-P-S — $19.30! C-A-R-S — $13.90! — 

650,000 ITEMS — GOVERNMENT SURPLUS — MOST 
COMPREHENSIVE DIRECTORY AVAILABLE TELLS HOW. 
WHERE TO BUY — YOUR AREA — $2 — MONEY 
BACK GUARANTEE — "GOVERNMENT INFORMATION 
SERVICES," DEPARTMENT B-10, BOX 99249, SAN 
FRANCISCO. CALIFORNIA 94108. 

JEEPS $19.30! 650,000 other items! Complete 
Government Directory - $100. Pioneer Surplus, Bos 
2507-PM, Wichita Falls, TX 76307 



242 POPULAR MECHANICS 



LOANS BY MAIL 



BORROW FROM NOME! Any amount, any purpose, 
within 30 days. Competitive Rates. Also, you can 
earn unlimited income as our Money Agent No 
experience - own hours. National Company to 
assist every way possible. No Gimmicks! Free Re- 
port; DFC, Dept. 10-C-10, 1145 Reservoir Avenue, 
Cranston. Rhode Island 02920 
MICK $CASit$ SIGNATURE LOANS! Write: National' 

507 P Filth Ave . New York 10017. 

RORROW $25,000 ' ‘ovens iMit." Any purpose Keep 
indefinitely! Write: Success Research, Bos 29263-AX, 

Inshanepona. Indiana 86239, 

rail Details on How to Borrow up to $10,000 
entirely by Mail. Write: Postal Financial Services, 
Inc . Dept. 1384, 814 Pierce St , P 0. Boi 268, Sioui 

City. Iowa 51102, 

BORROW $125,000 Interest-Free' Repay Anytime 
Everyone eligible Free Report; Executive PM-10, Boi 
996, Dundee, Florida 33838 
GET Cash Grants — From Government, (Never Repay] 
Also. Cash loans All Ages Eligible. Complete In- 
formation, $2 (Refundable). Surplus Funds-PM, 1629 

K St . Washington. D C. 20006 

BORROW $1 ,000-$50,000 secretly — “overnight." 
Anyone! Credit unimportant. Repay anytime, In- 
credibly low interest. No interviews, collateral, co- 
signers, Unique "Financier's Plan." Full informa- 
tion. $2 (refundable). Spectrum, 79 Wall St.-7, New 
York 10005 



THE ARABS NAVE MILLIONS to Loan. Invest. 

S25.000 — $10,000,000 Possible. (Not Iranian) 
Free Brochure. Arab-PM, 935 Main, Vidor, TX 
77662 



CASH loans and Outright Grants to Individuals 
refused Elsewhere. No Collateral, Co-signers, inter- 
views. 98% Accepted. Associates. Boi 98-A4, 

Brooklyn, NY 11235 

BOBROW $30,000 without interest!’ Repay any- 
time Write: Infohouse, Boi 1004P. New York. NY 
10276. 



CASH Loan Never Repay. Fret Details: Micado, 
Enterprises, P.O. Boi 632. Fairborn, Ohio 45324 
BUSINESS LOANS $100,000 TO $50,000,000. 
BUSINESS ANO FINANCIAL CONSULTANTS. OEPT. 

885, PLEASANT. NC 77866 

BORROW $10,000-$10.000.000 Anyone Write 
Consultants, 389-PM linden, Brooklyn, NY 11203 
6UICK SCASMS SIGNATURE LOANS! Write: Elite, 
Boi 454-P, Lynbrook. New York 11563. 



PERSONAL 



CONFIDENCE And POWER. Reveals Handsome Divi- 
dends. Send S3 50. M8M Enterprises. Boi 2344. 
Kalamazoo. Ml 49003. 

DIVORCE! Overcome Prejudice. Save Kids, Money. 
Literature. Expert Attorneys Free Information. 
MENS RIGHTS ASSOCIATION, 189B. Forest Lake. 
MN 55025 



SECRETS Revealed. Handwriting Analyzed — Free 
Information, Bo a 6048 A, Hamilton, New Zealand 
COLLEGE DEGREES BY MAIL. Renowned UmversiV 
ties ofler full-accredited Bachelors, Masters, PH.D's 
. . . Free revealing details Counseling, Boi 317- 
MP-10, Tustin, California 92680. 



COLLEGE Diplomas Without Classes Accrediled 
Degrees by Mall Free Details. OACS, Boi 33428, 
Seattle. WA 98133 



FINANCE YOUR DREAMS With Government and 
Foundation Grants. Free details. Tou-PMIO, 432 PCH, 
Hermosa Beach. California 90254. 



CONFIDENTIAL Chicago Mailing Address: Business, 
Personal. Since 1944! Mail Center, 323<k) Franklin. 
Chicago 60606 



BIBLE Questions answered Stamped envelope, 
Byion, 17167 Rentier, Detroit. Michigan 48219 
PSORIASIS SUFFERERS: DISCOURAGED: Write for 
Free important information that is helping thou- 
sands. Piiacol, Boi 29277PM. Parma, Ohio 44129 
UNIVERSITY 0E6REES BY MAIL ... OUR SPECIAL 
TY FREE Revealing details. Success, Boi 1315I-T10, 
Columbus, Ohio 43213. 



CASINO BLACKJACK Table Building Plans Winners 
Strategy System Cheating Secrets for your Pro- 
tection. Big Profits. Send $5.00. Blackjack, 2-1767 
Portag e. Winnipeg . Canada R3J 0€7. ______ 

HOROSCOPES Your astrological chart and 
analysis personally prepared by Professional As- 
trologer. Natal chart suitable lor training. Discern- 
ing gilt or gain insight to your own or a loved 
one's character Hand prepared chart and analysis 
S20, Send date, place and time of birth to: Mr. 
T.H. Brandsey MAFA, P.O. Boi 2518, Clarksville. 
TN 37040. 

DISCOVER TOUR STRENGTHS, overcome your weak- 
nesses. Reduce conflict, stress, amiety. Personal 
Profile: self-scoring, thoroughly researched $9.50 
plus SI 50 sales tas. postage Horizons Unlimited. 
POB 25 900. Milw aukee. Wis. 53225 
CAREER Selection- Discover abilities — interests at 
home— Details Free — . Concepts. P.O. Bos 228. 
lenos Hill Station. New York. New York 10021 
YOU Can Reduce Stress, Jlnilety, and Worry 
With Astral Sounds’ Write: Isenberg's, 5SZ Deerwood. 
Centralla. Illinois 62801 



STOP SMOKING • START LIVING! Proven Four- 
Week Program works - Guaranteed! Complete. S3. 00 
SKIPSMOKE, 5133 Fairtiill. Philadelphia. Pa. 19120 
FAMILY Tree— Sample forms end Brochure tree 
for SASE. Steger, Bos 9732, Austin, Texas 78766. 



REMAILING SERVICE 



UNLISTEO ADDRESS. Discreet and confidential. 
Remail $1.00 Single. Mall Forwarding Service, 8050 
S. Main. Houston. Texas 77025 
FLORIDA REMAILS Receiving-Forwarding Allen, 6326 
Autlan Drive. Jacksonville, Florida 32210 

NEW JERSEY Remail — Forwarding. Information 
— Researchers. LEH. Box 83, South River, NJ 08882 
PACIFIC Northwest Address. Oiscreet Remailing 
Service. Write; Jobal. Boi 546, Woodmville, Wa. 
96072 



FREE! Remailers Listing. (New Agents Wanted): 
Boi 471PM. Atlanta, Texas 75551. 

WORLD WIDE REMAILERS, Agents Wanted, FREE 
Remailers List Write! Simpco, P.O. Box 25, Willard, 
Mo. 65781 



YOUR mail Received Forwarded Confidential DAL 
Mail Service. P.O. Box 98, Southview Station, 
BfaghamtoR. NY 13903 _ 

SAN FRANCISCO Only $25.00/year! Profiteer, 
Suite 402. 150 Powell. San Francisco, CA 941 02. 

AUSTIN, Texas Remails $25 00 Annually. Dorisa's. 
2304 Hancock Drive. Suite 9, Austin, Texas 78756 
CARMICHAEL Remails. Stamped Single ,50<. V. 
Goetz, Box 390. Carmichael. CA 95608 

INDIANAPOLIS Remails. Stamped Singles 50<. 
Confidential. 901 Wastmore. Indianapolis, Indiana 
46224 



CONFIDENTIAL MAIL and PHONE Calls Received and 
Forwarded Dally. Central. Box 387PM. Clermont, 
DE 19703 



CONFIDENTIAL Remailing Personal and Business. 
Stamped Singles 50C. Ikeda Co.. P.O. Box 1441, 
Tustin. CALIFORNIA 92680 
ROCHESTER REMAIL SERVICE. Receiving, For- 
warding Confidential. P.O. Boi 2848. Rochester, 

New York 1 4626 

AUSTRALIAN Remails - $2 00 Notes Landal, Box 
47. Modbury North, South Australia. 



MISCELLANEOUS 



SAWDUST: 50 Practical Uses. Send $1: Hiabert, 
Compton School-Teacher. Compton. Ark 72624 
100 SHAVES FROM ONE BLADE through new 
scientific principle Send $2 00 and SASE to: IJk. 
Enterprises. P.O. Box 565, Campbell, CA 95008 
COLLEGE Students' —Improve your grades! — Re- 
search catalog — 306 pages — 10,278 titles — Rush 
$100 (Refundable!) —Research. Box 25918K, Los 

Angeles, 90025. (213)477- 8226. 

ORNAMENTAL Iron Designs Book of 1600 Beauti 
ful, Practical Designs for Railings. Columns, etc. 
Free Literature. Cunningham. 3881 South 3200 West. 

Box 20005, Salt Lake City, Utah 84120 

PHOTO IDENTIFICATION CARDS . . Certificates 
. . GUARANTEES!! Samples 25( . . . Bascco, Box 
3461-P-80. Providence. R.l. 02909. 



PHOTO ID. Sealed in plastic. All states, provinces. 
24-hours. GUARANTEED. Send $5-00 (2/$8_00), 

Photo, Name, Address, Height. Weight, Heir, Eyes, 
Birthdate CARDINAL, Box 5200-OR48. Jacksonville, 

Florida^ 32207 

IDENTIFICATION Card Catalog. Free. Nipcom, 303 
Mam, Barstow. California 92311 



REGAIN Your Youthful Appearance. Restore the 
Natural Color to Your Gray Hair Gradually. In- 
gradients to make a Quart ol Fabulous Grey Nil, 
$6 00 Guaranteed. Walter Rarog. 38600 Ann Arbor 
Trl. Livonia. Michigan 48150 

MT. ST. HELENS Full Color 300" Panoramic. 1981 
Calendar. Eruption on Mt. /Spirit Lake 12"x58" 
$5 00 P.O. Boi 187, Clastonbury, Connecticut 06033 
CENTRAL Intelligence Agency maps: Afghanistan, 
South Africa. Rhodesia - $4 95 each. British SAS 
badge $4.95. Complete catalog SI. Lancer Mllltaria, 

P.O. Box 35188. Houston. TX 7703 5 

RIO yourself of Roaches Permanently Informa- 
tion $5.00: Carla McDean, P.O. Box 7185, Grand 
Central Station, Dts Moines. Iowa 50309 



WANTED — MISCELLANEOUS 



BUYING Tungsten Carbide. Top Prices • Poley’s 
Industrial Salvage. 12389 S. Minges, Battle Creek, 

Ml 49017 (616) 979-4075. 

GOLO, Silver, Platinum, Mercury, Tantalum wanted. 
Oies assayed. Free circular. Wholesale Terminal, 
Norwood. Ma 02062. 

TRAINS: Toy Lionel, American flyer. Write-. 

Schumacher. 2§12 “0" Street NW, Washington. DC 
20007 



FOR SALE-MISCELLANEOUS 



KNIVES Calort. Complete Lina of Quality Cutlery 
at low Catalog Prices. For Catalog send $1.00 to: 
J.W Tufford Inc , P.O. Boi 403P, Bloomlngdale, IL 
60108 



(Cewtinaed « next page) 



FOR SALE-MISCELLANEOUS 

(Continued frrai preceding page; 

FACTORY FIRE SALE 

PTO'S, split shaft 400hp capacity, max Input speed 
2100rpnt, Lower Output shaft 1:1. Upper output 
shaft 1 .186: 1 overdrive. 20 " CtoC of output shafts, 
carburized and precision (round (tars, Dry wei(ht 
740# $5,000 each. 

CYLINDERS 4*4" « 34” 2*4" chrome plated rod, 
48" eye to eye, eyes for 2” pins, 3500psi rated 
and tested $600 each. 

CYLINDERS 4*4" « 26", 2*4* chrome plated rod, 
39" retracted length *** bore In rod end. flat 

housing end. 3500psi rated and tested 

$500 each. 

VALVES, control. Single spool Husco part 7130-A-16 
rated at 3000psi at 85gpm, 2 work ports 1" 
dia. inlet and outlet ports 1*4” dia, 15*4” « 

UW” a 6*4” $500 each. 

PUMPS, hydraulic. Sundstrand model 23-2152 
w/charge pump. 210hp at 2900rpm, with 68gpm at 
SOOOpsi, 14 tooth 12/14 Involute spline output 

shaft, 12" i 12*4" * 17H” $1,200 each 

Please contact Bucyrus-Erle Well Drill Dept., P.0. 
Boa 1000, Racine. Wl 53405. (414) 886-3712, Eat. 
397 or 393. Prices are cash and carry at Evansville, 
Indiana. First Come First Serve. 

HEARING AIDS 



MUSE RAVINES. Eliminate dealer mark-ups. Free 
Trial. Batteries Wholesale. Terms arranged 

Lloyds-PMC. Rockford, Illinois 61104. 

FREE MURINE AID CATALOG - Save *4 by mail! 
Write: "MoneySavers". 9530-PM10, Langdon. 

Sepulveda, California 91343 Not sold in California. 



TOBACCO 



MARE Pipes. Information: Pimo. Inc., POO, Boi 

59211. Chicago. Illinois 60659 

SMOKE A PIPE?’? Try our BOURBON VANILLA 
tobacco. Send $1 DO for generous sample and 
catalog Pipe N Tobac Ltd. Broadway Square Mail, 
Tyler. Ttias 75703 



SCIENCE & CHEMISTRY 



PENNY FORMULAS. 1,000. Easily Prepared Prod- 
uct Formulas. Send $10.00 to: Nile Co.. Boi 3520. 
Nashua. N.M. 03061 



LASER HANDBOOK with Burning, Cutting, Ruby 
Reds, CO'S Complete with Plans. Books, and 
Parts. Send $4.00 to: Famco, Dept PM. Box 1902, 
Roch ester, N.M. 03867 

LABORATORY Chemicals, Classware - Apparatus. 
Catalogue $1.00. Oeluie Scientific, 934 S. 13 
Street. Manitowoc. Wisconsin 54220 



FORMULAS. PLANS. ETC. 



20.000 MONEYMAKING FORMULAS! CATALOG — 
$2 00 — REFUNDABLE! GW A3. Boi 193. Brookfield. 
Wl. 53005 

ANY Formula $10.00 Catalog - Treatise $1.00. 
Belfort. Boi 568, Chicago 60690. 



TRAVEL AND RESORTS 



1UST like a vacation Caribbean air 

OF PARADISE in a can! Opening on both 

ends, to be enjoyed with a friend. Easily converts 
to unique carburetor In seconds $3.00. Sharon 
Bryant. Boi 2903-0, St. Thomas, U S. V I. 00801 
EXPLORE TAHITI And Flench Polynesia for under 
$20/day! Latest Firsthand Information. 30 Oay Un- 
conditional Guarantee. $2 00 to: The Montage, Boi 
229, Hamilton. Teias 76531. 

SPECIAL SERVICES 



INFORMATION On anything. Ferguson Research 
Specialists, 60-15 Wood side. Woudside, New York 
11377. 

HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet shows you how to start your 
own business with Classified Advertising. ONLY $1.00 
FOR BOOKLET — ($2.00 coupon refundable with first 
order) H.E. KAPPEL, POPULAR MECHANICS. DEPT. P, 
224 WEST S7TN ST., NEW YORK, NY 10019 
ASX BILL THE BUILDER how to remodelT build, 
buy, finance your home. $2.00. Rt. 10, Boi 81. 
Carrollton, CA 30117 



BETTER HEALTH 



••HOW TO Stop Smoking!" Easy Instructions. 
Send $3.00 to: S. S. Publications, Boi 534, Provo, 
Utah 84601 



ARTHRITIS. 12 Tested Remedies. Only $3,00 — 
SASE. Health, Boi 864P, Menomonee Falls, Wn, 

5305 1 

DENT-AIDE - Using Oental Floss becomes as easy 
as brushing your teeth. Money Back Guarantee 
$4.00 each. Dent-Aide. Box 340. St. Michel. 
Montreal. Canada H2A 3M1. 

SENSIBLE Stop Smoking Method For All. Booklet 
$4,00. Name. Address Ben. P.0 Boi 15. Bluffton, 
Ohio 45817 



IMPORTEO ORGANIC INGREDIENT COULD SAVE 
YOUR LIFE! . . . Chinese Mo-er (tree ears) in diet 
reduces heart disease! . . . Slows blood clot- 
ting! . . Scientifically documented New England 
journal of Medicine . . . Details, Recipes. 100 
trams Mo-er. $1000. postpaid. OR Enterprises. 
P. 0 Box 4118, Vallejo. Calif. 94590 



CURE ingrown Toenail. Not a Patent Medicine. 
Quick. Easy. Natural — You do it Technique. $3. 
Stamped Envelope. Box 12123. Sarasota, FL 33578 
I QUIT SMOKING — Here is an Ei -Smoker's 
Successful Method. Ten-day Money-back Guarantee. 
Send $3.50 to: Box 162 Fergus Falls. MN 56537 



HEMORRHOID Sufferers — I Found Relief without 
surgery or medicine— send $5.00 — Health, Dept. 
29, S10 North Brand, Glendale, California 91203. 



FREE BOOKLET!! "How To Quit Smoking Las 
Vegas Publishers. Box 429 52PM, Las Vagas. NV 
89104 


FOR THE HOME 




COCKROACH Eliminating Guaranteed 


Information 


$3.50. Chriscross, P.0. Box 6124, 
California 92706 


Santa Ana. 


WORK CLOTHING 





BUY MY WORK CLOTHING at yesterdays prices!! 
Work shirts and work pants $2.00 each. Coveralls 
$7.00 Postpaid!! Send 25{ for complete Information- 
Workmen's Garment Co., 15205-PM Wyoming, Detroit, 
Michigan 48238 



REPAIRING & SERVICING 



FIX YOUR GAS FURNACE YOURSELF. New Booklet 
Tells How. Save Money. Order Today! Money Back 
Guarantee. Send $5.00 To. Storm. 319 Capitol Hill, 
Reno. NV 89502 



GARDENING & LAWN CARE 



HYDROPONICS. Blueprint and 24-page book of in- 
structions tor low-cost, easy-to-build automatic 
self-watering garden. Grow vegetables, salads 
year round. Includes sis months supply of qu- 
trients Send $6 95: GAROEN VARIETY, Dept. 

PM108. 3904 Dirw. Minneapolis. Minn 55410. Or 

send $1.50 tor hydroponic information and catalog. 

SOILLESS CARDEN PROVEN PERFECT — No weed- 
ing. Fertilizing. Digging Scientifically Developed 
and Tested. Saves 90% of Water. Amazing Re- 
sults Faster. Crow anytime in small area EXCEL- 
LENT SECOND INCOME. Complete Plans and Infor- 
mation $5.95. Island Discount Distributors. 63 

Solitude. Christiansted. St. Cron, U.S.V.I. 00820. 



FLOWERS, PLANTS & 
NURSERY SUPPLIES 



LEARN Landscaping at home. Free booklet. Lifetime 
Career Schools, Dept A-802. 2251 Barry Avenue, 
Los Angeles, California 90064 
grow Ginseng! $50 Pound. Have Seeds, Roots. 
Goldenseal Full Information. K. Collins. Viola, Iowa 
52350 



WINEMAKING & OTHER RECIPES 



WIHEMAKING-BEERMAKING-CASOHOl. Free Supply 
Catalog. Yeast Equipment. Continental, Bui 
68016-PM. Indianapolis, Ind . 46268 
IYAIIAN CHOCOLATE Ice Cream, Three Other 
Delectable Recipes, $2.00. jumper Kitchens. Boi 
965. Amherst. Massachusetts 01004. 

OLD FAMILT FRUIT CAKE RECIPE, fresh for 
months. $2.00. Grandma Mac's Kitchen 5635 W. 
Camlno Cielo, Santa Barbara, Ca .93105 



WINEMARING/BEERMAKING Supplies, Equipment. 
Free Catalog. Wine HoDDy, P.0. Box G-104, 
Creenwood. MA 01880. 



PM FISH IN BEER SAUCE . . . Raves Iran 
easy recipe . . . Illustrated. $2.50 To: Don. Boi 
17607, South late Tahoe, CA 95706 
QUALITY BBEWING Book $2.50. tree Catalog, fast 
Service. GREAT FERMENTATIOHS, 87 X Larkspur, 
San Rafael. CA 94901. 



BEER LOVERS — Brew your own Delicious! Inei- 

K nsive! Free Catalog Beer Gear, Box 25093M, 
nsing . Michigan 48909 

DELICIOUS BLOODY HART — Made With Louisiana 
Hot Sauce — $3.00. Box 3831, Lafayette. Louisiana 
70502 



FIVE Gourmet health recipes: Fish or chicken, 
$2 00. Rasmussen, 1609 S.E. 4 St., Ft. Lauderdale, 
Fla. 33301. 



COFFEE Lovers. Old European recipe grain bev- 
erage's taste like Real Coflee. No Caffeine. Easy 
to make. Cost pennies. $2.00. HAY Internation. 

395 W. 6th St.. Suite 18. San Pedro, CA 90731 

CHINESE Wild Game Seafood Recipes $3.00. 
Dare , P.0. Boi 610, Floral Park, NY 11002 
BEERMAKERS! We're Specialists. Free Catalog/ 
Newsletter. Our 42-page beginner's Guidebook 
$2.00. Guaranteed. William's Brewing. Box 461-M10. 
Oakland. California 94604 



SPECIALISTS offer 15 Secret Recipes' $5.00 
SASE: Recipes. Box 321, Roland. Iowa 50236 

GERMAN Beerucks made with Hamburger, De- 
licious Plus Potato and Macaroni Salad. $3.00. Ted 
Nilmeier, Bex 11719. Fresno California 93774 
IRISH STEW . . Three Tongue Tantalizing Recipes 

Send $2 00. Humphrey's. 8ot 510. Portage. Wis. 
53901 

WINEMARERS-Beermakers: Free illustrated cata- 
log of supplies. Semples. Boi 12276R. Minneapolis. 
Minnesota 55412. 

PA. DUTCH Shoofly Pies S2.00 SASE Recipes. 

Boi 10. Grantville, PA. 17 02B 

PRE-CIVIL WAR Cook Book Authemc Reproduc- 
tion CAROLINA HOUSEWIFE Over 500 Plantation 
Recipes. Including Wine. Beer — $9.95 Plus $1.50 
Postage Boi 826. Mobile. AL 36601 
worlds Hottest Chili Recipes Are you brave 
enough ’ $2.00. P.0. Box 53, Palmyra. NJ 08065 
HOLIDAY Recipes. 5 delicious $2.00 • SASE. Bell. 
Boi 453. luling, Teias 7B648 
BEERLOVERS! Finest homebrew ingredients, sup 
plies World Famous Complete brewing outfits Free 
details, handbook. DUANE Imports Ltd.. Department 
PMIOOB. 508 Canal Street. New York. New York 

10013 

EARLY 1900'S Graham Flour Recipes $3.00. 
SASE MARDES-A. Box 65654. West Des Moines. 

Iowa 50265 

RECIPES. 50 Favorites. $4.00. Franklin Enterprises. 
P.0. Box 15461. Baton Rouge. Louisiana 70815 



HAWAII Cookbook. 180 Island Recipes A Cooking 
Methods — Satisfied or Money Back Send $3 00 
to: Books of Hawaii. P.0. Boi 15672X. Honolulu. 
Hawaii 96815 



GLOC: Superb Scandanavian holiday drink — 

$2.75 — Boi 260. Deerfield. Illinois 60015 
WINEMAKERS-BEERMAKERS Fresh stacks. Fast 
service. Free catalog. O'Brien’s. Box 284B. Wayne. 
Illinois 60184 



HASSENFEFTER: Delicious Old Time German Fa- 
vorite — $2 50 — Boi 260. Deerfield. Illinois 60015 



HOW to make five gallons delicious vine — 
Free information. Box 16548. Lubbock, Texas 
79490 



GERMAN HOME COOKING. S AUTHENTIC RECIPES 

— Noodles to Sauerkraut — $2.00. — TLM 
Enterprises. P.0. Box 7200, Costa Mesa. California 
92626 



PARTY Desserts. 10 Recipes including authen- 
tic Popcorn Chicken. $2 75. 0 Mosne, 2805 

Eastham Road, Winter Park. Florida 32792 



WINEMAKERS-BEERMAKERS— Free Catalog— Fast 
Service — Large Selection: Kraus, Box 7850 L. 

Independence. Missouri 64053. 

FREE ENCYCLOPEDIA Winemaking, Beermaking. 
Supplies, Equipment. Ingredients. Vynox Industries, 
Box PM-7498. Rochester, New York 14615 
BEERMAKERS, Winemakers. Free Catalog Recipe. 
Finest Ingredients. Equipment. Service. SPI, Box 
7B4M, Chapel Hill, North Carolina 27514 
MAKE BEER, Wine, Liqueurs. Free Catalog. 
Bacchanalia. Box 51. Central Village. Mats. 02790 
DELICIOUS HOMEMADE WINE AND CHAMPAGNE 
RECIPES. MANY FLAVORS. (ILLUSTRATED). $3.00. 
Thomson Company. 3846 Ellwood, Berkley, Michigan 
48072 



WINEMAKERS — Beermakers — Free Informative 
Catalog Supplies . . Book — How To Make Moon- 
shine. Build Still $1.75. Danenbergers. Box 276M, 
New Berlin. Illinois 62670 



BURGLAR ALARMS & 
HOME PROTECTION 



"KEEP'S INTRUDER'S OUT". Doesn’t trap you in. 
Easily built Assembly, tor Windows / Doors. Free 
Details Walt's. P 0. Box 36C51, Los Angeles. Ca. 
90036 

HOW TO STOP BURGLARS— KIDNAPPERS— TIR- 
RORIST — Protect Your Home — Family — Confi- 
dential Report — $5.00 — OMA Security, Box 234, 
Elm Grove. Wisconsin 53122 



ALARM RIT3: Home Auto. Business. Quality, low 
cost. Informative catalog $1 00, refundable with 
order. Hurock. PO Box 161-8. South Deerfield. 
Massachusetts 01373 



WARNING Stickers. Twelve $3.00. National 
Electronic Alarms, Boi 398, Mt. Juliet. TN 37122 

POLICE OIALER $29.95. Free Catalog. SASCO, 5619 
St. John. Kansas City. Mo 64123 



WINE, Three Weeks; Beer Two. Catalog, Supplies. 
Jim Dandy Sales. Box 30377PM. Cincinnati. Ohio 
45230 

CREPES SUZETTES $1.00. P.0. Box 1067, Quebec. 
Terminus, Province of Quebec, Canada G1K 7B5 

TRADITIONAL Creek recipes — appetizers, entrees, 
desserts, etc. — Keltetnlkla, Pastftso, Spinok6pita, 
many others. Send $3 95 to: SPM. P 0. Box 3128, 
Poughkeepsie. New York 12603 



FIRE Safety Survival Manual Protect Life and 
Home. Prevent Expensive Repairs. Home Inspection 
Program. Exit Preplanning. Send $7.50. PJ 
Inspections. Box 53. Hicksville. N.Y. 11802 

FINEST Equipment! Save' FREE CATALOG! AAS. 
186-B Oxmoor .Road, Birmingham. Al. 35209 
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Now you can order a magazine sub- 
scription that NEVER expires. It lasts 
FOR ALL THE REST OF YOUR LIFE! 
And it costs ONLY $7.96!! 

The magazine is Better Living, the na- 
tion’s leading service monthly, devoted 
to home, garden, health, fitness, cars, 
recreation, and personal finance. 

Other periodicals charge $300 to $500 
for lifetime Subscriptions. Obviously, 
this is a GIVEAWAY offer. It’s consistent 
with Better Livtng's determination to re- 
main America’s Number One Biggest 
Magazine Bargain. 

HOW TO ORDER 

Readers who wish to accept this unprec- 
edented offer should send their name and 
address with $7.95 (check or money or- 
der, or Visa or Master Charge number) 
to: lifetime Subscriptions, Dept. P3, 
Better Living, 251 W. 57th St., New York, 
NY 10019. 

Better living, circulated nationally, is 
America’s most comprehensive service 
magazine, covering home repair and de- 
cor, food, fishing, camping, the outdoors, 
travel, photography, gardening, cars, 
sports, boating, crafts, hobbies, health, 
fitness, product ratings, and other such 
consumer interests and leisure topics. 

Typical of the kinds of wallet-fattening, 
utilitarian, geared-for-good-times arti- 
cles it prints are : 



Recession-Proof Jobs 
Car “Econometers” Can Save Gas 
The West Point Diet 
A Consumer’s Guide to Inflatable Boats 
How to Collect Social Security from U.S. 

and Canada— SIMULTANEOUSLY 
Investments that Outpace Inflation 
Trout Flies Fit to Be Tied 
New Computerized Combination Locks 
High-Yield Vegetable Gardening 
How to Get a Job as a Forest Ranger 
Fill ’er Up— With Propane? 

How to Build a Super Intrusion Alarm 
Second Night Free: 1,000 Hotels, Motels 
Now Offer an Incredible Bonus 
How to Travel and Get Paid for It 
Navy School: Photo Career Port of Entry 
Interest in Electric Cars Is Surging 
How to Exercise While Driving 



Sidestepping the Hazards of Jogging 
Fishermen Swarm to School 
Ford Pins Hopes on Graphite Car 
How to Stop Snoring 
Night Glasses for Safer Driving 
The Dollar-A-Day Diet: It Really Works 
How to Select How-To Books 
Back-Yard Fish Farming: Food and Fun 
Eating to Cure Insomnia 
Coming: $2.50 Currency 
Do-It-Yourself Plumbing with New Plas- 
tic Pipe 

The M.I.T. Pedalplane Anyone Can Build 
Best Decks for “Metal” Tapes 
Travel Guide to Quiet Places 
Where to Get Firewood— Free 
Just Wear a Camera and a Smile: Nude 
Photography Workshop 
Contact Lenses that CURE Poor Vision 
Vitamins that Curtail Appetite 
Silencing Apartment Noise 
Bionic Bassing 

How to Crack Impossible Nuts: A Handy- 
man’s Guide 

What It Costs to Run Your Appliances 
Buying a Boat as an Investment 
Home Offices that Work 
Lights INSIDE Your Camera 
Growing Exotic Vegetables from Europe 
House Remodeling: Adding an Energy- 
Efficient Room at the Top 
Boat Camping 

Canada, Where College Costs Half 
How to Save $300 a Year on Utility Bills 
Logging Roads Open Up to Fishermen 
Home Is Where You Find It: Converted 
Schoolhouse, Ferry, Ice House 
Return of the Three- Wheel Car 
Natural Look: Alternatives to the Lawn 
Ski Camping: Winter's Newest Sport 
Couples Who Divorce to Cut Taxes 
Canoe Vacations: Strokes of Genius 
35MM Autofocus: Taking a Sharp Look 
Estate Planning: How to Shield Your 
Heirs Against Tax Collectors 



As you see, Better Living is an easy-to- 
follow instruction manual for building a 
better life. It can make your home more 
beautiful and comfortable, your family 
more fit and attractive, your leisure time 
more exciting and rewarding. 

Celebrities and influential tastemakers 
whose opinions spark the pages of Better 
Living include: 

Jack Anderson, Senator Howard Baker, 
Isaac Bashevte Singer, Lawrence Welk, Jolla 
Child, Gay Talese, Bob Hope, Cleveland Amo- 
ry, Henny Youngman, Helen Gurley Brown, 
Isaac Asimov, Charles Schulz, Andy Warhol, 
Ann Landers, Joyce Brothers, Alice Cooper, 
Abigail Van Boren, Rex Reed, Flip Wilson, 
Johnny Rutherford, A.J. Foyt, Art Linkletter, 
Jackie Gleason, Li be race, AUstalr Cooke, Dan 
Greenburg, Arthur Godfrey, Arlene Francis, 
Benjamin Spock, Pat Boone, Lucille Ball, 
Johnny Mathis, Bob Newhart, Jack Pa lance, 
Victor Borge, Bill Cosby, Mario Andretti, Lo- 
retta Lynn, Merv Griffin, Robert Goulet, Carol 
Lawrence, Red Skelton, George Wallace, Bill 
Dana, Dick Smothers, Bob Guccione, Jim “Cat- 
fish" Hunter, BUlie Jean King, Ed McMahon, 
George Jessel, Howard CoaeU, Jimmy Carter, 
Marie Osmond, Bill Blass, Della Reese, Monty 
Hall, Dick Clark, Ed Asner, William Shatner, 
John Travolta, Cher, George Burns. 

Clearly, Better Living has it all: celeb- 
rities, money savvy, advice and informa- 
tion on enriching your life in every way. 

NOW IT HAS A PRICE FOR LIFETIME 
SUBSCRIPTIONS— $7.95!— THA T IS 
POSITIVELY DUMBFOUNDING. THAT 
IS LOWER THAN MANY MAGAZINES 
CHARGE FOR JUST ONE YEAR! 

What’s more, if you’re dissatisfied with 
Better Living for any reason whatsoever, 
you may cancel your subscription within 
six months for a FULL refund, not just 
the partial refund most magazines issue. 
Thus you’ll have enjoyed a half year of 
Better Living -ABSOLUTELY FREE! 
How can you lose? 

TO TAKE ADVANTAGE 

To take advantage of this unprecedent- 
ed offer, send your name and address 
with $7.95 (check or money order, or Visa 
or Master Charge number) to: lifetime 
Subscriptions, Dept. P3, Better Living, 
251 W. 57 St., New York, NY 10014 

Limit: You may order gift subscrip- 
tions, but no more than two per address. 

This offer may be withdrawn without 
notice. Those who have the foresight to 
take advantage of it will be congratulat- 
ing themselves the rest of their lives. 

Will you pass up this once-in-a-lifetime 
opportunity? NEVER ! 
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